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KLUMINUM CHANNEL USED FOR 13.8-KV. BUS AT JENNISON STATION 





Brectric power lines are the veins and arteries 
of America’s industrial life. Electric current is 
the life-blood. Stop it—and you stop the nation. 
Standing guard over this life-line—giving it 
strength to withstand the first surging moments 
of destructive short circuits—are the hundreds of 
Murray Current Limiting Reactors whose obscure 
but vitally important function it is to keep 
America going. Yes—keep America going. 
Keep it going with Murray Reactors. Metropoli- 
tan Device Corporation, Brooklyn 16, New York. 


THE PICTURES 


e 
TOP LEFT 
900 amp. feeder reactor. 
TOP CENTER 
Aluminum shielded 27 
K.V. 1800 amp. reactor. 
TOP RIGHT 
Open type 3000 amp. 
13.8 K.V. reactor. 
CENTER LEFT 
Close spaced 600 amp. 
indoor reactor. 
CENTER RIGHT 
3 phase unit tvpe re- 
actor up to 4000 V. 
BOTTOM 
Cast in concrete outdoor 
type reactor. 
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HOW MANY OF THESE PERFORMITE POINTS 


are of special value to YOU? 


Safely carries 33144% to 50% more current 
Recommended for REWIRING JOBS where increased capacity is required 
NEW INSTALLATIONS where future reserve capacity is desired 


HOT LOCATIONS (copper temperature limitation 75° C.) 

Super-aging Ree as ates 
Resistance to heat and aging increases length of life far beyond Te 
ordinary rubber insulations 


Non-corrosive Performite does not attack copper conductors 
High Tensile strength and elasticity of insulation 
Free-stripping saves installation time 


Performite meets Underwriters’ Laboratories requirements for 
Type RH Building Wire, ASTM Specs. D-754 for heat resisting 
insulation, IMSA Specs. for Municipal Signal Cables and many 
commercial specifications. Hazard Insulated Wire Works, Divi- 
sion of The Okonite Company, Wilkes-Barre, Pa. 
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A Pleasant Task 


A LITTLE over twelve years ago when the 
New Deal swept into power on the issue that 
business had failed to provide employment, it 
became apparent that what business and industry 
had really failed to do was to build up good 
public relations. Came the war and American 
industry did the world’s outstanding job and 
people said, “This is it’—industry has now 
created, not by the printed word but by quantity 
and quality of effort, the right kind of public 
relations, the kind that stands on a firm founda- 
tion and will withstand all storms. 

The people who believed that were faulty in 
their reasoning. Of course, the public appre- 
ciated the record war job of industry and came 
to have its respect for American industrial in- 
genuity and “know-how” reafiirmed. At the same 
time, the public did not believe that industry 
made any great sacrifice while accomplishing the 
impossible in war production. 

And now labor unrest is gnawing at industry’s 
public relations. In spite of the fact that labor 
would be first to oppose nationalization of in- 
dustry, it appears to feel it can effectively gain 
public support for its cause by undermining 
public confidence in management. So, the time 
is here again when industry must recognize the 
necessity of building good public relations. 

Industry, however, is not really an entity but 
a composition of many parts. What the public 
comes to believe of the parts will characterize its 
impressions of industry generally. 

One of those parts is the electrical manufactur- 
ing industry. Now that some of its alleged trade 
practices and policies are being singled out by 
labor for attack, it should be apparent that there 
is a public relations job to be done which no 


denial, no matter how strong, will accomplish. 
To be successful the battle for public opinion 
must be waged on a line of the manufacturers’ 
choosing. 

Electrical manufacturers as a class are great 
contributors to the public welfare but the general 
public isn’t aware of it. It is axiomatic almost 
in the industry that regardless of how efficient a 
device is, it can be improved, with the result that 
the price the public pays per unit of performance 
has been constantly coming down while wages 
have gone the other way. To some degree the 
public is conscious of this with respect to the 
electric lamp and some appliances, but does the 
public know what the transformer, or the motor, 
or wire and cable, for instance, have contributed 
to employment, higher wages, comfort, leisure? 

Naturally, it would be risky to predict what 
trend design might take in another decade or 
two but it would not be taking any great gamble 
to indicate what the public might expect in the 
way of improved performance and added bene- 
fits. From the more standardized lines to the 
specials, the record of the past has shown no 
deviation from the policy of greater public bene- 
fits. Why not talk about them then? Promises that 
can and will be kept are always more interesting 
than the achievements of the past. 

In the next few years critics of industry will 
have many occasions to throw bricks. The elec- 
trical manufacturing industry, however, need 
experience little unpleasant effect if it will make 
a sincere effort to tell the public what it is con- 
tributing today to make tomorrow better. 

With an industry that has so much to be proud 
of and so much to promise this ought to be a 
pleasant task. 









Promise of Synthetics as 
Wire and Cable Insulations 
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FIG. 1—Power factor plotted against 


voltage stress for rubber and Buna-S 
of similar type, namely, Performance 
Grade. Rubber has much lower power 
factors at the low stresses at both room 
temperature and at 60 deg. C. and a 
much flatter curve as the voltage stress 
is increased. Significance of the steeply 
rising curve for the Buna-S is brought 
out in Fig. 6 


Power Factor 





Volts per Mil 


FIG. 2—Power factor versus voltage 
stress for Buna-S and rubber com- 
pounds of the ozone-resisting type. The 
rubber compound has a steeper curve 
than the Buna-S, but this is not true on 
all runs. Actual values of power factor 
at 60 deg. C. are lower for the rubber 
compounds throughout the range from 
20 to 100 volts per mil 
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Comparative properties of synthetic alternatives for rubber—Physical 
and electrical properties often differ 
Buna-S, Buna-N, Butyl, Polyethylene, Polyvinylchloride, Silicone, all 


show merit for specific uses in field of electrical insulation 


R.B. McKINLEY, Cable Division, General Electric Co., Schenectady, N. Y. 





SYNTHETIC RUBBERS are giving 
such a good account of themselves 
that it is not going to be necessary 
to wait until real rubber returns to 
be assured of high quality insulation. 


To what extent rubber will win back 


its previous place will depend on eco- 
nomics, but in the high-voltage field, 
especially, it is possible that one or 
more of the synthetics may replace 
rubber entirely. 

Before the war a trend was noticed 
towards use of mineral-base 
pounds for voltages below 600 and 
ozone-resisting insulations for the gen- 
eral run of applications above 600 
volts. With Buna-S compounds, this 
trend will undoubtedly be accentuated 
because of the higher dielectric losses 
of the standard Buna-S insulation and 
the excellent ozone resistance of the 
oil-base Buna-S. 

While the Buna-S insulation can 
adequately satisfy the requirements 


com- 
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FIG. 3—Power factor versus voltage 
stress for Butyl] and Polyethylene with 
ozone-resisting rubber insulation shown 
for comparison. Butyl and Polyethylene, 
especially the latter, have greatly 
superior qualities. Ratios of power 
factors for rubber and Polyethylene are 
from 15 to 1 at the low stresses to 
8 to 1 at the higher stresses 
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in opposite directions— 














for the present, Butyl and Polyethlene 
show great promise of becoming the 
insulations of the future especially in 
the high-voltage rubber field. 
Several conclusions may be drayn 
from the information known today. 
On the basis of laboratory tests and 























service records over the past year. 








manufacturers and users have gained 








greater confidence in synthetic rubber 








compounds. 

It might be interesting to take a 
glance at the more distant future to 
see what might be along the horizon. 
A little about silicone rubber might 
therefore be press- 
cured slab of silicone rubber was com- 
pared with a similar sample of Neo- 
prene. Neoprene was chosen because 
of its excellent aging and heat-resist- 
ing ability. At 150 deg. C. (302 F.) 
the Neoprene had stiffened consider 
ably after 75 hours and was brittle 
after 150 hours. The silicone was 
apparently unaffected after an aging 
period equivalent to 75,000 hours ai 
150 deg. C. The electrical properties 0! 
silicone rubber may be classified 4 
good. With its remarkable heat re 
sistance, this material may find 4 
wide field in the low-voltage range 
even if it should not turn out to be 
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applicable for the higher voltages. - 

Previous articles in ELEctRICAl By, 
Wortp have outlined the chemistry hig 
and relative characteristics of varlolS Bim 
synthetic insulations. This article I rk 
views some of these properties in the i 
light of further experience. and also the 
shows results of electrical measul @,,. 
ment that may have a bearing " Bitte 
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In all cases comparisons of prop- 
erties will refer to the compounded 
insulation and not the basic raw ma- 
terial. Proper accelerators, fillers, 
plasticizers, ete. have been added to 
sive the insulation the classification 
noted. 


Behavior of Buna-S 


Buna-S has been used for almost 
100 percent of the vulcanizable syn- 
thetic insulations since the conver- 
sion. 

Buna-S compounds compare favor- 
ably with natural rubber in the phys- 
ical properties important for wire and 
cable. The main difference is in ten- 
sile strength, which runs considerably 
lower for the synthetic. That high 
tensile strengths are not necessary 
for successful cable operation has 
heen proven by the excellent service 
records of the ozone-resisting or oil- 
base rubber compounds whose ten- 
ile strengths were cemparatively low. 

Stability is always important. There- 
ore, how well does the material age? 
Long-time service records with Buna 
annot offered at this time 
prove this point. However, various 


be to 
accelerated tests over prolonged pe- 
iods indicate that aging qualities of 
the Buna-S are substantially superior 
o those of a similar compound made 


with rubber, at least in the higher 
temperature range where accelerated 
tests are conducted. With rubber the 
tensile strength usually showed 
greater depreciation than the elonga- 
tion. In extreme cases the rubber 
would lose practically all of its 
strength and become soft and tacky. 
With Buna-S, the reverse is found. 
The compound tends to stiffen so that 
it is the elongation which deteriorates 
the more rapidly, the tensile strength 
often showing an actual increase. 
Users always had a tendency to 
push the tensile strength requirements 
of rubber as high as possible. The 
same tendency has been apparent by 
some users in writing specifications 
for Buna-S compounds. Besides be- 
ing more difficult for the manufac- 
turer to make, the user might be call- 
ing for an insulation of greatly re- 
duced life. A Buna-S compound with 
a tensile strength of 700 psi. and an 
elongation of 300 percent might be 
much superior to one having 1,000 
psi. tensile but reduced elongation. 


High Cable Temperatures 


Buna-S insulation definitely will 
stand high temperatures better than 
similar Those 
who are familiar with underground 
secondary network operation know 


rubber compounds. 
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factor of Polyethylene. The cable was 
heated for four days at 80 deg. C., after 
which readings were taken at 27 deg. 
C. Power factor has decreased at the 
lower stresses (a common occurrence 
in most insulations). However, as ike 
stress increases, there is a very sharp 
increase in power factor which indi- 
cates ionization, mostly at the conductor 
surface due to voids or air pockets 
which become overstressed. For com- 
parison, similar curves have been 
drawn for the ozone-resisting Buna-S, 
except that the heating period was 
more severe. While the Buna-S curve 
is somewhat steeper after the heating 
cycle, the cable does not show the 
hazardous condition brought out on the 
Polyethylene sample 
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FIG. § (left) Comparative voltage breakdown values. All tests on a No. 6 stranded conductor with 16/64-in. wall of insulations. 


oltage was applied so that all samples broke down within one minute. From this test it might appear that the Performance Grade 
aS would be better than the 30 percent rubber, as the average breakdown is about 10-kv. higher. Ozone-resisting Buna has 


highest average breakdown, being 15 to 20-kv. higher than the 30 percent rubber. Butyl and Special Butyl appear to be about 


8 @ par with Buna-S Performance 


FIG, § (tight)—_Voltage applied in 2'2-kv. steps starting at 25 kv. and each voltage step held for 30 min. Conductor No. 6. Insulation 


18/64 in, Here the 


reverse of Fig. 5 is true. Actual values of breakdown for the Performance Buna-S are approximately '2 the 


© average. The explanation is simple: Fig. 1 showed the Buna-S as having much higher power factor values than the 30 


Percent rubber, 
lhe insulation d 
time to show its 
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Dielectric losses in the insulation are directly proportional to power factor. In the short-time test, heating of 
ue to these dielectric losses did not have time to occur. In the 30-min. test this additional heating did not have 
effect. The Butyl compounds were disappointing and this is being investigated further 
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FIG. 7 (left}—Breakdown due to impulse surges using a 12 by 40 wave on No. 6 conductor and 16/64-in. insulation. Buna-S Per. 
formance and 30 percent rubber compounds are on a par as might be expected. The ozone-resisting Buna-S runs about 2! 
percent above the Performance Compound. This makes it about on a par with ozone-resisting rubber insulations which are abou 
the same percentage higher than Performance Grade rubbers. The Butyl is particularly good in impulse breakdown. This facto 
is of importance especially when cables are connected to overhead lines. Rubber insulations have always been weak in this resped 
when compared with varnished cambric and paper insulations at the higher voltages. Butyl might give an additional safety fact 
where a rubber-like insulated cable is wanted. The special Butyl insulations also look fairly good on impulse 
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ened somewhat and took on a leather- 
like appearance. The greatest con- 
trast to this performance was with an 
ozone-resisting rubber which gener- 
ated smoke and showed porousness 
and flowing after only 10 minutes at 
the same temperature. 

In electrical properties, rubber 
compounds are equal to or superior 
to Buna-S in every respect (Fig. 
1 and 2). For low voltage work, how- 
ever, the differences are not great 
enough to give concern as to the ac- 
tual operation of the cable. Insula- 
tion resistance is the property where 
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judged well by accelerated aging tests 
so predictions cannot be easily made. 
There is nothing, however, to indicate 
that the Buna compounds would not 
age as well as rubber. 

In one important respect Buna in- 
sulations can be designed that are 
superior to conventional oil-base rub- 
ber compounds, and that is in ozone 
resistance. Ozone can cut mineral- 
base rubber insulation in a matter of 
seconds when the ozone concentration 
is only 0.010 percent. The standard 
test for ozone-resisting rubber insu- 
lation was that it had to withstand this 
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FIG. 8 (right)—Results of tests in which the d.c. voltage was increased at the rate of about 3 kv. per second until breakdow 
occured, Ozone-resisting Buna-S and Buty] reverse positions when comparing d.c. and impulse breakdowns 5 
0 
that “limiters” are often used and set the greatest divergence exists. Nor- same concentration for three ho 
to blow when the cable reaches ap- mally, a Buna compound will have which is quite a severe test. Mam , 
proximately 260 deg. C. because it only 10 to 20 percent the insulation rubber oil-base compounds did 1 5 
was found that this was the so-called resistance of rubber. Fortunately, have much margin of safety. Coron » 
damage point as determined for rub- _ this is not a factor which would affect resisting compounds made of Bui a 
ber insulation. cable performance in most instances. have often run three or four dig i 
A sample of Buna-S insulated cable es . 
was held at 260 deg. C. for 14 hours. Comnenanains Smee = . 
Even after this severe test the insula- Buna-S can also be used in making % z 
: , ao ; ; ; 3 In 
tion had an elongation of 100-200 ozone-resisting, or oil-base insulations. YZ s 
percent whereas the tensile strength In compounds of this type much less S an 
had depreciated only about 20 per- rubber or synthetic is used than in ‘@ in 
cent. From a visual examination, the the more common performance or ‘ m3 
cable still appeared serviceable, al- heat resisting insulations. = ete a ade 4 e 
though the outside surface had tough- Oil-base compounds cannot be . bef 


FIG. 9—Moisture absorbed indicated! 
change in dielectric constant (SIC) at 
immersion. More recent BunaS 
pounds have better values than shor 
here. Ozone-resisting Buna and i 
Butyl have much superior 
resisting qualities than the stance 
type compounds. The tests oD thes 
were more severe than for the ° 
compounds in that the temperature" 
the water was 50 deg. C.. whereas th 
standard compounds were immersed 
water at room temperature. Hee 
ing Buna compound was kept i ™ 
water for six months, at the ea ® 
which time the total change # ° 
dielectric constant was 19 percent 
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FIG, 10—Change in capacitance after 
one hour and after 15 days in water at 
50 deg. C. Measurements made at stress 
of 80 volts per mil. Percent difference 
in capacitance was taken from the end 
of the first hour to 15 days instead of 
from the end of the first day to 14 days. 
Butyl is in a class with ozone-resisting 
rubber insulation, but not quite as good 
as the 60-percent type submarine rubber 
insulation. Two values are shown for 
the 60-percent rubber compound indi- 
cating that the insulation thickness has 
some bearing on the percent change. 
In the other cases the order of pref- 
erence appears to be for the super- 
aging and moisture-resisting rubber 
insulation, heat-resisting rubber, and 
30 percent rubber 


before stopping the test without show- 
Ing any signs of distress. 


Buna-N 


Not much can be said about Buna- 
N synthetic rubber because its use in 
the wire and cable field has been very 
limited. Because of its poor electrical 
Properties it could only be considered 
- Jacketing purposes. Its physical 
Ptoperties and resistance to oil are 
Very good. but compounds tried out to 
te fall below Neoprene in such im- 
hee aracteristics as tear resist- 
me. n eens to sunlight and 
* Certain Buna-N-polyviny] 
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FIG. 11—Another proposed method for 
measuring moisture absorption differ- 
ences in power factor taken after 15 
days immersion in water at 50 deg. C. 
at 80 and 40 volts per mil. Here again 
the 60 percent rubber submarine com- 
pounds show up best, with Butyl and 
ozone-resisting rubber compounds also 
good. The super-aging and moisture- 
resisting rubber compound also looks 
good in this method 


chloride combinations appear prom- 
ising and are being investigated. 


Butyl 


Among the present synthetics Butyl 
undoubtedly holds the most promise 
for the future. Unfortunately, it has 
not been possible to obtain much of it 
for experimental purposes and devel- 
opment has therefore been somewhat 
delayed. However, all experiments to 
date continue to hold high promise. 

Physical properties of Butyl are in 
the same range as those of Perform- 
ance-type Buna-S insulations. In ac- 
celerated aging tests it appears to be 
greatly superior to rubber. 

Electrical characteristics of Butyl 
are extremely good, as shown in the 
illustrations. Its insulation resistance 
is in the order of two or three times 
that of a standard 30 percent rubber 
insulation. 

Butyl is also highly resistant to 
sunlight and ozone. In these respects 
it appears to be on a par with or su- 
perior to the Buna-S ozone-resisting 
insulation or, in other words, much 
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superior to the ozone-resisting 1°:)- 
bers known in the past. It also has 
very good low-temperature and 
moisture-resisting characteristics. 


Polyethylene 


Use of Polyethylene as wire and 
cable insulation is one of the most 
important innovations during the war. 
War effort demanded an extremely 
low-loss, flexible, solid-dielectric in- 
sulation for cable which Polyethylene 
filled admirably and gave new con- 
cepts of insulation performance in 
some electrical properties. Polyethy- 
lene is a pure nonpolar hydrocarbon. 
In addition to excellent dielectric 
characteristics Polyethylene has very 
low moisture absorption. In spite of 
its hard paraffin-like appearance, it 
has very good low temperature char- 
acteristics. It is not affected by sun- 
light or ozone and aside from some 
softening does not appear to be af- 
fected by heat below 100 deg. C. 

Much still remains to be done, how- 
ever, with Polyethylene before it can 
be offered for high voltage use. 


Polyvinyl-Chloride 


Polyvinyl-chloride is not a new 
synthetic, as it has been used on cable 
for several years. Certain conditions 
have greatly widened its applications. 

One of these is economics. The 
compound originally cost over a dol- 
lar a pound and its use, therefore, was 
restricted to certain applications such 
as machine-tool wiring, etc., where its 
greater cost would be justified. The 
cost now is in the neighborhood of 
40 cents per pound so that more ap- 
plications can be justified. 

Another factor which affected its 
expansion was the development of 
different compounds to obtain cer- 
tain desired characteristics. It is 
thus possible to design compounds 
that can be safely handled as low as 
—30 deg. C. for insulations and —50 
deg. C. for jackets without fear of the 
compound cracking. Insulation re- 
sistance has also’ been greatly in- 
creased in some types of compounds. 

To mention a few of the widening 
uses it might be pointed out that the 
railroads have installed over 8 mil- 
lion ft. on important signal circuits 
which call for the highest reliability. 
Series lighting circuits is another ap- 
plication which has utilized over 34 
million ft. in voltages up to 5,000 
volts. Its use as a control cable for 
station wiring is also increasing. 
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Automatic Load and Frequency 
Control in Northwest Power Pool 


FORMATION © of Northwest 


Power Pool in 1942 created the need 


the 


for a new type of automatic load and 
frequency control application called 
“net interchange control.” This type 
of control has been in operation for 
several years and is considered one 
of the most important physical im- 
provements in making the operation 
of the power pool successful. .In 
general the application is such as to 
permit one system to undertake the 
primary for the 
pool with the other system controlling 
the net interchange load to their sys- 


frequency control 


tems and at the same time partici- 
pating in the frequency control. 

The Northwest Power Pool* con- 
sists of approximately 4,000,000 kw. 
of interconnected generating capacity 
and a transmission system which ex- 
tends approximately 1,300 miles from 
one end of the pool to the other. 
Many of the lines are of unusual 
length, one of which is the 275-mi. 
161-kv. Montana-Utah interconnec- 
tion. The principal interconnecting 
transmission lines of the pool are 
the accompanying dia- 
In this pool all system in- 
terconnections between utilities are 
continually closed in order to obtain 
the maximum transmission capacity 
among the different areas. 

Each system of the pool has several 
ties to its various neighbors and with 
all these closed, a complex transmis- 
sion network is formed with a con- 


shown in 
sram. 


* “Northwest Power Resources Pooled for 
War,’’ BLecrrRica Worip, March 4, 1944, 
page 59. 
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Automatic frequency and load control for system net interchange 


prove solution to successful operation of extensive and complex power 


S. B. SMITH, Ebasco Services Inc., and M. L. BLAIR, The Washington Water Power Co. 





siderable increase in transfer capacity, 
desirable in 
order to reduce overall system losses 


This is necessary and 
and to increase the economical utili- 
zation of all the resources available 
in the power pool. Furthermore, it 
was agreed by the power pool operat- 
ing committee that each system of the 
pool would absorb its own system 
load changes without allowing them 
interconnections into 
This type of opera- 
such an network 
called for new methods of controlling 
and accounting for the power inter- 


to pass over 
other systems. 


tion on intricate 


changes over the multiple ties. 
System Contains Many Loops 


As can be seen from an inspection 
of the schematic interconnection and 
load control diagram (Fig. 1), many 
of the systems have interconnections 
that create transmission loops through 
other systems and in turn create 
super-imposed loops on these loops. It 
is obvious that in such a network the 
power interchange on any one inter- 
connection cannot be controlled inde- 
pendently by changing generator out- 
put. The use of phase shifters was 
studied as a means of controlling ties 
independently, but this was rejected 
because of the magnitude of sizes and 
number required, and because of 
other undesirable features such as in- 
creased transmission losses, decreased 
system stability, and potential bottle- 
necks. To obviate the use of such de- 
vices to force power over paths where 
it would not normally flow, a scheme 
of power scheduling for billing pur- 
poses is used, together with a sys- 
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pool—Principles could be applied to other interconnected networks 

























tem of automatic “net interchange” 
load control. By these means each 
system controls the total algebrai 






sum of the scheduled power over all 
rather than at 
tempting to control any one _inter- 






its interconnections 







connection independently. The sys 






tem of scheduling power will be de: 






scribed in detail in a_ subsequent 






article. 
The inter- 
change control develops and uses the 






use of automatic net 







maximum transmitting capacity of the 






combined interconnected systems net: 






work by permitting the free flow o 
large 






power. At times relatively 







amounts of power can and do pas 






through each system of the pool, bu! 





in many cases the network creates ! 
displacement of power flow in the var 
ious systems so that there is only a 
apparent passing through of powel. 
All these flows are netted out and 
controlled with remarkable accurac) 
by the use of automatic net inter 
change load control equipment. 
Automatic load control was nece* 
sary in order to hold to power schet: 
ules and to operate lines closer ! 
their power limits by limiting uv 
necessary power swings on intercol: 
nections. Before the application “ 
automatic load the loa 
changes of the entire pool were pl 
cipally corrected by the frequen 
controlling plant, due to the inability 
of the other systems to hold to sched 
uled interchange by voice commutt 
cated readings and hand control 0 
the system generation. During pe 
ods of maximum rapid load chang 
such as the on-coming morning !o% 
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the sudden noon drop. and the off- 
going load in the evening, the demand 
on the frequency controlling plant 
often exceeded its capacity to such an 
extent that the frequency deviated as 
much as ;%,; of a cycle. 

\utomatic load control was also 
necessary in order to operate lines as 
close to capacity limits as possible 
for obtaining the maximum transfer 
ofenergy. On radially connected sys- 
tems. where power swings are a defi- 
nite limiting factor, hand control of 
the loading was singularly unsuccess- 
ful in accomplishing this, and in a 
network with a multiplicity of ties it 
was an almost impossible job for 
a dispatcher to determine and regu- 
late his current “net interchange” 
by the normal means of communi- 
cation. Under such conditions, av- 
erase power transfers were relatively 
low. With the installation of tele- 
metering and automatic load control 
the dispatcher was given an accurate 
Picture of the net load of all the ties 
and also the supervised automatic con- 


trol of distant controlling plant. 
Vet Interchange Control 


The principle of net interchange 
c . .- 
ontrol is to telemeter the power in- 
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terchange on each interconnection of 
a particular system to that system’s 
dispatcher’s office and there totalize 
algebraically all these quantities to 
obtain the net amount of power being 
received or delivered. The power on 
the individual ties as well as the total 
system net interchange is generally 
recorded on graphic wattmeters in the 
dispatcher’s office. The scheduled net 
interchange load (which is_ pre- 
arranged among dispatchers) is set 
manually on the net interchange 
graphic meter where it records the 
schedule with a different colored ink 
on the same chart on which the actual 
net interchange is recorded. A typical 
net interchange chart is shown in the 
illustration Fig. 2. 

Automatic control, working from 
the net 


master controller, is used to increase 


interchange meter and a 
or decrease the selected controlling 
power plant output. The automatic 
controller in the dispatcher’s office 
sends intermittent raising or lowering 
impulses 6ver a control channel to 
the generator turbine governor in the 
system power plant selected to ab- 
sorb the system load changes. This 
maintains the total system net inter- 
change at the predetermined sched- 
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1—Schematic interconnection, telemetering and load control diagram for Northwest Power Poo] 


uled amount. There are approxi- 
mately seventeen such control chan- 
nels in the pool (usually employing 
carrier current) connecting master 
load controllers in dispatchers’ offices 
with remote power plants under con- 
trol. For example, the Washington 
Water Power installation, which was 
one of the first to be placed in serv- 
ice, controls either their Chelan or 
Long Lake hydro plants (as selected 
by the dispatcher) over a 167 mi. 
carrier channel from their dispatch- 
er’s office in Spokane. 

The Washington Water Power and 
Pacific Power & Light companies are 
operated as one system and have nine 
carrier current telemetering channels 
to Spokane from their ties with Mon- 
tana Power Co., Northwestern Elec- 
tric Co., Bonneville Power Administra- 
tion, and Puget Sound Power & Light 
Co. Similarly Puget Sound Power & 
Light controls the net of their ties to 
Washington Water Power, Bonneville 
Power Administration, and Seattle 
City Light by automatically changing 
the output of their White River hy- 
dro plant or Shuffleton steam plant. 
The power output of each plant in 
the pool under automatic control is 
telemetered back to the dispatcher’s 
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office so that the dispatcher knows at 
all times the amount of load on the 
plant. Other systems in the pool 
using the same fundamental principle 
of controlling the net interchange of 
several ties are Portland General 
Electric Co., Tacoma City Light, 
Seattle City Light, and Northwestern 
Electric Co. ‘ 

The Montana Power Co. does not 
operate as part of a transmission loop 
so that at present they control the 
power on their tie to Washington, per- 
mitting Utah Power & Light to con- 
trol the Montana-Utah tie. Plans are 
being studied, however, for converting 
the Montana control to a net inter- 
change control so it can control the 
algebraic sum of the two ties. B. C. 
Electric Railway Co. occasionally 
operates in parallel with the pool over 
a single interconnection, and equip- 
ment is to be installed on its system 
for the automatic control of this tie. 
Idaho Power Co. has multiple ties 
with Utah Power & Light Co. but no 
control is used on any of these since 
Idaho has no steam plants and de- 
livers all of its hydro surplus to 
Utah whenever it occurs. Thus it 
may be considered for control pur- 
poses as part of the Utah system. 


Automatic Controllers and 
Telemetering 


All automatic load controllers, with 
one exception, are Leeds & Northrup 
proportional step impulse type, hav- 
ing provisions for controlling on flat 
frequency, selective frequency, flat tie 
line or tie line biased by frequency. 
In case system trouble causes a severe 
frequency surge, or an individual tie 
deviates more than a normal amount 
from any particular setting, these con- 
trollers automatically trip out of serv- 
ice and are restored manually by 
the system dispatcher when condi- 
tions return to normal. With the ex- 
ception of Montana Power all master 
load controllers are located in the 
system load dispatchers’ offices. 

To accomplish the telemetering of 
interconnections and the output of 
plants under control to the various 
dispatchers’ offices of the pool, ap- 
proximatély sixty telemeter channels 
are required. Most of these channels 
are carrier current operating over 
transmission lines or power company 
telephone lines, and terminate in the 
various dispatchers’ offices where the 
recording meters and control equip- 
ment are located. One of these chan- 
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nels is over 360 miles in length and 
uses a carrier current repeater sta- 
tion; another is 320 miles long. 

The telemetering channels are sep- 
arate and distinct from the previously 
mentioned channels used for the re- 
mote control of generating plants 
regulating the system net inter- 
changes. Practically all telemetering 
in the pool which is used in con- 
junction with load control equipment 
is of the Westinghouse highrate im- 
pulse type. The transmitter in this 
system of telemetering sends electrical 
impulses produced by a synchronous 
motor driven brush assembly revolv- 
ing around a commutator fixed to 
the shaft of a watthour meter. The 
base rate of electrical impulses is the 
rate produced when the watthour 
meter shaft is not rotating. This im- 
pulse rate then will increase as power 
flow causes the shaft to rotate in one 
direction and will decrease when it 
rotates in the opposite direction. At 
the receiving end of the telemeter 
channel these impulses are converted 
into direct current proportional to the 
impulse rate, which in turn operates 
a load recording instrument cali- 
brated in megawatts. 


Primary Frequency Control 


No automatic tie line load control 
is used on the Bonneville system since 
it usually functions as the primary 
frequency control system for the pool, 
controlling frequency at either the 
Bonneville or Grand Coulee plants. 
Leeds & Northrup frequency con- 
trollers are used at these plants and 
generally either two 108-mw. gener- 
ators at Coulee or four 60-mw. gen- 
erators at Bonneville plant are used 
for this purpose. Grand Coulee, 
which is usually used for frequency 
control, has the governors of the two 
controlling machines set with a flat- 
ter speed droop than the remaining 
machines in the plant so that the gov- 
ernors participate with the electrical 
controllers to give the best frequency 
control operation. The controlling 
governors have one-half of one per- 
cent droop on one generator and 
three-quarters of one percent on the 
other, whereas the remaining gover- 
nors in the plant are set at a steeper 
speed droop (14 to 3 percent 
depending on system conditions) to 
give base load operation § with 
little response to normal frequency 
changes. At times when Grand Cou- 
lee is regulating frequency and there 











is excess capacity available, the Bon- 
neville plant is operated to control 
the load on the 230-kv. lines connect- 
ing it to Grand Coulee. This method 
of operation in effect permits Bonne- 
ville to absorb some of the load 
changes in the nearby Portland area 
and maintains a more uniform line 
loading condition. 

Grand Coulee and Bonneville plants 
are equipped with time error control 
and these are generally in service. 
However, in the event a system be- 
comes separated from the others due 
to transmission system trouble, no 
effort is made to correct for time 
error on the separated system before 
reconnection since it is reconnected 
to re-form the pool as rapidly as 
possible. Any difference in time error 
as a result of being separated remains 
uncorrected. 

During periods when the Grand 
Coulee and Bonneville plants are 
operating at full capacity with no 
regulating capacity available in them, 
frequency control is transferred to the 
Long Lake hydro plant of Washing- 
ton Water Power Co. This plant has 
four generators totalling 70 mw. and 
automatic load balancing equipment 
is used to equalize the load on the 
four units. Occasionally the Chelan 
hydro plant has been used in con- 
junction with Long Lake for joint 
frequency control. 

The frequency band of the pool 
averages approximately plus and 
minus 0.04 to 0.06 cycle and seldom 
exceeds plus and minus 0.08 cycle as 
may be seen by the sample chart 
shown in Fig. 2. In order to maintain 
this band, normal load swings on the 
frequency controlling plant are ap- 
proximately 20,000 kw. The power 
output chart of a primary controlling 
unit at Grand Coulee is also given in 
Fig. 2, covering the same time interval 
as the other charts shown, when only 
one generator was used for control. 
System tests indicate that it requires 
approximately 50,000 kw. of gener- 
ating capacity to shift the pool fre- 
quency 0.1 cycle. 


Tie Line Bias 


Load controllers are generally oper 
ated on the type of control called “te 
line biased by frequency” or “tie line 
bias” for short. This type of control 
permits the tie lines to vary from 
schedule whenever they have a post 
tive deviation with frequency in the 
direction to assist frequency. The ve 
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lines will thus be restored to schedule 
when the frequency returns to normal, 
without plant output changes by the 
tie line controllers. This type of oper- 
ation reduces the number of load 
changes on all controlling plants, be- 
cause plants controlling load do not 
make unnecessary changes to correct 
tie line deviations which would be 
automatically corrected when the fre- 
quency is restored to normal by the 
primary frequency controlling plant. 
For example, a bias setting of 10 mw. 
per 0.1 cycle permits or causes the net 
interchange on the tie lines to go off 
schedule 10 mw. in the direction to 
help correct for the speed deviation 
if the freqeuncy is off 0.1 cycle from 
60.0 cycles, or 5 mw. if the frequency 
is off 0.05 cycle. 

Experience in the pool has shown 
that the best practice is to have suf- 
ficient bias setting to cause a definite 
deviation from tie line load schedule 
materially to assist the frequency. In 
this way the load controlling plants 
participate in the control of frequency 
and reduce the magnitude of load 
swings required on the frequency con- 
trolling plant. As a result better tie 
line and frequency control are ob- 
tained with fewer load changes on all 
generators. 

Whenever a transmission system 
hottlene*k develops due to heavy de- 
liveries into an area, power transfer 
over such a circuit is controlled to a 
closely fixed value to obtain the max- 
imum interchange. The control equip- 
ment is operated to control such ties 
at a flat interchange, allowing other 
ties to the system to carry loads in 
proportionate values without regard 
to the total system net interchange. 
To accomodate the equipment for this 
operation the instruments were de- 
signed so that any number of tele- 
metered ties could be disconnected 
from the control by switching in the 
dispatcher’ office, permitting the net 
interchange meter and controller to 
totalize only the tie or ties to be con- 
trolled. Such operation usually is 
lemporary and necessary pending the 
completion of reinforcements to the 
transmission system, or during tem- 
porary heavy power transfers into a 
‘ystem. Changing from tie line bias 
to flat tie line is done by a control 
Switch at the control equipment. 
Sow more than one plant is con- 
ne rom the same master con- 
ian, special devices are used to 

apt the length and number of rais- 





































































FIG. 2—Typical charts showing net interchange, pool frequency and load on fre- 
quency controlling unit. Upper chart—The Washington Water Power system net inter- 


change. 


Straight line is from schedule pen located 5 min. ahead of actual inter- 


change. Center chart—Power pool frequency. Lower chart—Power output of Grand 


Coulee frequency control unit 


ing and lowering impulses to the dif- 
ferent response characteristics of the 
different plants. This response of 
course depends on hydraulic and elec- 
trical characteristics of the plant as 
well as the type and condition of the 
turbine governor. 


Governor Settings 


In placing automatic control equip- 
ment in service it was usually neces- 
sary to change the normal governor 
adjustments on load _ controlling 
plants in order to obtain the best 
response for automatic operation."The 
governor adjustments usually were in- 
creases in the speed-droop of the load 
controlling plant so that the gov- 
ernors would be less responsive to 
frequency changes, and adjustments 
in the dash pot compensation, sensi- 
tivity, and other governor parts to 
minimize the load drift of hydro 
units. In some stations it was found 
that units would continue to change 
output for an unreasonable length of 
time after the synchronizing motor 
had started and stopped following the 
receipt of load changing impulses 
from the automatic control. On cer- 
tain governors it was found necessary 
to reduce the lap on the main dis- 
tributing valve in order to reduce this 
drift of load. In all cases the gov- 
ernor had to be adapted to make load 
changes as rapidly and uniformly as 
possible when receiving impulses 
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from the load control equipment, also 
to remain inactive immediately on 
cessation of such impulses. One of the 
most important considerations in ob- 
taining a smoothly functioning gov- 
ernor was the correction of loose 
linkages in the governor mechanisms. 

Where steam units are under auto- 
matic control, the question of uniform 
incremental regulation of the gov- 
ernor became important. It was 
found that on some units the amount 
of load change obtained from a con- 
trol impulse varied considerably, de- 
pendent on the amount o* initial load 
on the turbine. In such cases the 
varying load response, as each steam 
valve opened in sequence, did not 
permit smooth load control. Some 
improvement was made by increasing 
speed-droop in order to decrease the 
response to frequency changes, but 
it was found desirable to redesign 
the valve cam operating mechanism 
to give a more uniform straight line 
relation between power output and 
movement of main valve operating 
mechanism. Redesigned cams and 
camshafts for operating the steam 
valves are now being installed on 
some of the systems. 

In order to test and adjust the 
governors it was necessary to use a 
special high-speed, dead-beat, photo- 
cell meter which records on one chart 
two mechanical movements (such as 
main gate arm and pilot valve on 
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hydro units) as well as instantaneous 
frequency and power output of the 
generator. By repetitive cut and try 
testing and studying the results on 
the charts of this meter, the various 
adjustments of the governor can be 
made to obtain the best response of 
the unit. This is a General Electric Co. 
meter owned by Washington Water 
Power and is rented to the other utili- 
ties whenever needed. 

In hydro 
where there is more than one gener- 


plants under control 
ator, it is usually the practice to con- 
trol all units simultaneously to in- 
crease speed of load changes and to 
gain plant efficiency. In such cases 
automatic load balancing is used on 
the units except in a few cases where 
characteristics 
enough to maintain nearly the same 
load each unit. This 
latter method is never so satisfactory 
because it requires manual changes 
from time to time by the plant: oper- 
ator to equalize the load on the units. 
These manual changes usually impose 
additional duties on the automatic 
equipment to correct the ties which 
thus 
from schedule. 


Steel Mill Load Swings 


governor are good 


response on 


have been caused to deviate 


Since the formation of the North- 
west Power Pool and the installation 
of automatic load control equipment. 
the Utah 
been connected to the pool. The roll- 
ing mills there have motors as large 
as 7,000 hp. and it is possible for 
several of these to reach their peak 


Geneva Steel mill in has 


loads simultaneously and to create 
swings of 35,000 kw. in 10 seconds. 

Ordinary load control equipment is 
not fast enough nor are hydro units 
or the usual governor equipment on 
steam units fast enough to make load 
changes at this rate of approximately 
Therefore these 
swings appear throughout the pool 


3.500 kw. per sec. 


and tend to cause unnecessary swings 
in the load and frequency controllers. 
Plans have been prepared for install- 
ing special valve operating equipment 
and special high speed automatic load 
control equipment on the 50,000-kw. 
steam turbo-generator at Geneva so 
that most of these swings can be ab- 
sorbed on this unit without affecting 
the interconnected systems. 


System Benefits Obtained 


On the whole, the automatic load 
control installed throughout — the 
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Northwest Power Pool has proved to 
be a satisfactory solution to one of its 
primary problems and has now be- 
come an essential part of pool oper- 
It is felt that autematic “net 
interchange control” in particular has 


ations. 


possibilities of use on many other 
with 
interconnections with their neighbors. 


systems which operate closed 
whether the systems form transmis- 
sion loops or not. 

In many instances since the forma- 
tion of the pool, the use of automatic 
load control equipment has made pos- 
sible the continuous transfer of power 
at maximum capacity of the intercon- 
nections between all major areas: 
from Spokane into Seattle-Tacoma; 
from the Bonneville system into Port- 
land: from the Bonneville system into 


Spokane: from Montana into Wash- 


Telemeter Uses Photocell 


Controlled light-beam incidence on 
a photocell connected to the grid of 
a thyratron is the crux of a telemeter- 
ing scheme used by the South Wales 
Power Company to telemeter_ the 
summed output of four generators at 
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one station and six at another sta- 
tion 16 miles away. The pilot cir- 
cuit used has a 500 
ohms. 

As described in the Electrical Re- 
view, an Everett Edgecumbe-Tinsley 
auto-repeater is used. The polyphase 
wattmeter shaft carries a mirror and 


resistance of 


a comrol coil in lieu of the customary 
spring. When a change in load oc- 
curs the meter deflects up-scale and 
the mirror-reflected beam of light 
sweeps across the photocell at a 
speed proportional to the increase 
over the previous value of watts load. 
of the the 
photocell is thus proportional to the 
rate of increase of load. 


Duration incidence on 


Restover Equilibrium 


In parallel with the photocell is the 
condenser F and as photocell cur- 
rent changes under the influence of 
the incident light, the potential and 
phase of the voltage at the junction 
between condenser and _ photocell 
changes and affects the grid potential 
of the thyratron. In consequence the 
thyratron passes, over the line and 
through the control coil, a current of 
such magnitude as to restore the watt- 
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ington; from Washington into Mon. 
tana; and from Montana into Utah, 
The energy capacity of the pool was 
increased by the additional transfer 
into distant storage reservoirs of sur- 
plus hydro energy, which otherwise 
would have gone to waste, for use in 
anticipated energy shortages during 
critical periods. At other times maxi- 





















mum transfers were made to conserve 
critical fuels at steam plants and to 
supplement the resources of local 
areas. Another non-materialistic, but 
none the less real, benefit of the auto- 
matic the 
good relationships among dispatchers 
because of their ability to hold the 
ties closer to mutually agreed upon 
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meter to equilibrium at the new value 
of load. The function is. of course. 
reproducible at the receiving end. 

Travel of the beam continues unt 
the control current is just sufficient to 
make the two opposing torques agai 
equal when the movement will stop 
The net result is that the mean value 
of current flowing is directly propor 
tional to the torque on the induction 
disc of the wattmeter and thus to the 
power measured. No frictional o! 
other load is imposed on the watt: 
meter movement. The control curret! 
is only a few milliamperes and an} 
reasonable number of moving-coil vd 
dicating instruments can be placed Wu 
series to repeat totals at as mam) 
points as is desired. 
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Air Lift Elevates Ash 
in Sluicing System 


Water-borne ash lifted by pneumatic means with- 


out conveyor—Well sunk 60 feet—Air at 25 to 50 


psi—Ash settled out—Water recirculated 


A. W. GROENEWOLD* and W. E. KINNEBREW* 





\ RECENT CHANGE in fuels, from 
gas to stoker-fired coal, at the McAles- 
ter Plant of the Public Service Co. of 
Oklahoma precipitated the develop- 
ment of a hydraulic sluicing system 
for gathering and elevating ash from 
furnace pits in the plant basement to 
a settling tank at level. 
Unique feature of the system is its use 


eround 


of air-lift pump to elevate the water- 
borne ash, eliminating need for me- 
chanical conveyor equipment. 

The accompanying schematic dia- 
gram shows the system. Ash is peri- 
furnace pit 
openings into screened hoppers along 
an 8-in. ash discharge header. Sluic- 
ing is directed into furnace pits by 


odically sluiced from 


¢in, jets, tapping a 100-psi. water 
line. The jets are adjustable to allow 
water to be directed into furnace pits 
in any desired direction. 

The water-ash mixture in the ash 
discharge header flows into an air 
lift pump at a point about 14 feet 
below ground level and is discharged 
at ground level into a settling tank. 

The air-lift is of conventional de- 
Sign. It well 
sunk 60 feet below ground level and 


consists of a 12-in. 
containing a 7-in. drop-pipe terminat- 
ing in an open end 12 to 
above the well bottom. A 13-in. air 
line extending down inside the drop- 


18 inches 


pipe carries compressed air at 25 to 
0 psi. for operation of the lift. This 
pipe discharges compressed air 6 
inches above the bottom of the drop- 
pipe and the resulting turbulence, at 
Some sacrifice in efficiency, prevents 
the heavy slag and clinkers from set- 
tling out when making the 180-deg. 
turn at the bottom. 

Discharge of air at the bottom of 


*T 


Service Co. of Oklahoma, Tulsa. 


the drop-pipe forms a mixture of air, 
water, and ash within it that is lighter 
than the surrounding column of solid 
water and ash outside the drop pipe. 
Consequently, the lighter mixture 
rises to the top of the drop-pipe and 
is discharged continuously into the 
settling tank. Here the ash settles 
out and the water is picked up by a 
300 gpm. underwaier sump pump 
and recirculated through the sluicing 
system. Ash is removed from the pit 
with a clam shell-crawler crane com- 
bination, for disposal. 


Designed for Submergence 


The air-lift at McAlester was de- 
signed to operate at 65-70 percent 
with two-thirds of 
the total drop-pipe length (measured 


submergence, 1.e.. 


from discharge to bottom end) sub- 
merged when pumping. This is con- 


Furnace pits 


- “i. 


Hoppers 
|| 
Hey 
t 
! 


at 


sidered the optimum percent sub- 
mergence, for such pumps have lifts 
out to about 100 feet. Lift of a 
pump of this type is the distance 
from the discharge end of the drop- 
pipe to the level of the solid water in 
the well while pumping, in this case 
about 20 feet. 

To operate the lift, flow of water 
through the sluicing jets in the fur- 
nace pits and the air pressure sup- 
plied to the lift must be adjusted so 
that the flow of ash and water to and 
from the lift is balanced. In the event 
the air lift fails, or is overloaded, ris- 
ing water in the well actuates an 
alarm circuit warning the operator be- 
fore well overflows through the ash 
discharge line into plant basement. 

Before a clinker screen was in- 
stalled in sluicing hoppers at the fur- 
nace pit, the air lift clogged occasion- 
ally. Stoppages can be removed by 
closing the gate valve in the discharge 
of the drop-pipe and building up 
enough air pressure to blow air back- 
ward through the lift. 

A considerable saving of critical 
materials was effected in this installa- 
tion, through use of the used pipe 
and fittings and use of an ancient 
submerged type vertical pump which 
was fitted with a new shaft made from 
the old drive shaft. . 

This arrangement has been work- 
ing satisfactorily at McAlester for 
about one year and has proven to be 
an efficient, relatively trouble-free sys- 
tem which should prove ideal for 
small coal-fire plants. 


25-50 psi 


compressed air _. $°-/OO psi. water line 


300 gpm. submerged 
sump pump 


-12" well casing 


|| 7" drop pipe 


| _/$ air line 


Seacer to hold air lift 
In position —__ 


Pipe cut away for free 
entry at bottom——--—--— 





HYDRAULIC ASH SLUICING SYSTEM uses air lift pump to elevate mixture from 
plant basement to settling tank at ground level 
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Fuse Sizes vs. Blowings 





COMMITTEE STUDY of distribu- 
tion transformer failures and protec- 
tive fuse performance confirms the 
common inference that increasing the 
size of fuses very definitely decreases 
the number of fuse operations. This 
conclusion is drawn from analysis of 
reports from eight member companies 
of The Pennsylvania Electric Associa- 
tion for the three years 1942-1944 and 
covering 222,735 service years of 
2.4-kv. transformers from 14 to 15 
kva. protected with fuses from 3 to 
100-amp. ratings. 

There is still, however, no very 
definite relation discernible between 
fuse ratings and winding failures 
from all causes. In fact there is an 
inconsistency in the rate of failures 
reflected by a downward trend in fail- 
ures due to overload with increase in 
fuse rating, and an increase in failures 
due to secondary. faults with increase 
in fuse ratings. The apparently high 
failure rate of transformers fused at 
50 amp. should be considered in the 





* Superintendent of Lines and Substations 


and Winding Failures 


Study by PEA committee directed at conserving wartime manpower 


and transportation through choice of rating for minimized burnouts 


of distribution transformers and fuse replacement 


JOHN G. CHAREST,” Pennsylvania Power & Light Co., Hazleton, Pa. 


light of the limited number of service 


years (1802) on which it is based. 


Whether application of propor- 


tionately larger fuses will hold trans- 
former failures within reasonable 
limits and at the same time conserve 


Table II 


2.4-Kv. Single-Phase Distribution Transformer Fuse Rating Study 
Transformer Winding Failures 1942-1943-1944 








> Fuse Service 
Kva. Amp. Years 
144 50 25 
15 2,843 
10 25,571 
7 3,378 
5 10, 882 
3 1,632 
3 50 240 
15 8,060 
10 12,290 
7 3,414 
5 16,700 
5 50 948 
15 13,218 
10 14,415 
5 14,924 
7h 50 589 
15 6,419 
10 17,586 
10 100 1,234 
30 9,145 
15 13,489 
10 12,789 
15 100 2,285 | 
30 11,909 
20 6,343 
15 12,407 


1 
34 


138 


18 


161 


No. of Winding Failures 


Over- 


0 1 
26 10 
22 49 
16 9 
67 30 

2 5 

0 3 
19 46 

5 7 

8 9 
16 29 

0 5 
16 76 
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Table I 


| Winding Failures in Percent of Service Years 





Over- Secd’y 
Faults Misc. Unknown 

0 0.40 0.00 0.40 0.00 0.00 
18 1.26 0.92 0.35 0.00 0.64 
35 0.54 0.09 0.19 0.08 0.14 
1 0.53 0.47 0.27 0.16 0.03 
114 1.48 0.61 0.28 0.06 1.05 
5 0.74 0.12 0.31 0.00 0.31 
2 0.00 0.00 1.25 0.00 0.83 
30 0.46 0.24 0.57 0.00 0.37 
17 0.45 0.04 0.06 0.04 0.02 
2 0.35 0.23 0.26 0.03 0.06 
93 0.84 0.10 0.17 0.02 0.55 
5 0.53 0.00 0.53 0.00 0.53 
29 0.38 0.12 0.57 0.03 0.22 
18 0.36 0.03 0.08 0.07 0.13 
80 0.56 0.05 0.17 0.02 0.54 
1 0.51 0.00 0.68 0.00 0.17 
17 0.22 0.03 0.51 0.05 0.02 
24 0.31 0.02 0.10 0.00 0.14 
6 0.24 0.00 0.57 0.00 0.49 
15 0.22 0.00 0.60 0.02 0.16 
y 0.27 0.08 0.14 0.07 0.06 
30 0.41 0.08 0.09 0.05 0.23 
8 0.22 0.00 0.13 0.00 0.36 
5 0.16 0.07 0.19 0.04 0.04 
2 | 0.22 0.05 0.00 0.00 0.03 
36 0.31 0.05 0.05 0.00 0.29 





Single-Phase Distribution Transformer Fuse Rating Study 
2.4-Kv. Class—1¥2 to 15-Kva. Inclusive 


(Composite of 8 Companies—1942-1943-1944) 


Winding Failures in Percent of Service Years Total 


Over- 
load 


Service 
Years 


Light- 


Sec’dy 
Faults 


Un 


known 


- Percent 





Fail. 











Fuse Operations in Percent of Service Years Total 


Service 
Years 


Light- 


Sec’dy 
Faults 


Over- 
load 


100 3,519 0.23 0.00 . 
50 1,802 0.50 0.00 ° 
30 21,054 0.19 0.04 ‘i 
20 6,343 0.22 0.04 0. 
15 56,436 0.37 0.14 0. 
10 82,651 0.40 0.06 0. 

7 6,792 0.44 0.35 0. 
5 42,506 0.90 0.21 0 
3 1,632 0.74 0.12 ; 
Total 222,735 0.49 0.11 
Percent of 
ae. “wae ; 43 10 


A ek a 
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SESSRSESS 
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0.40 0. 
0.44 Rs 
0.09 0. 
0.03 0. 
0.25 A. 
0.15 0. 
0.04 Re 
0.08 2. 
0.31 i. 
0.27 a. 

25 100 





182,366 
Percent of 
operations 
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0.43 0.00 0.06 0.25 0.48 1.25 
0.61 0.00 0.00 0.28 0.17 1.06 
1.30 0.00 0.37 0.35 0.28 2.40 
0.60 0.08 0.24 0.35 0.33 | 51.61 
2.84 0.00 0.59 0.38 0.37 | 4.81 
2.75 0.07 0.49 0.68 0.61 4.60 
3.10 | 0.04 | 0.61 | 0.08 | 0.10 | 4-23 
6.10 0.10 1.05 0.06 0.47 7.68 
6.70 0.00 1.00 0.00 0.73 8.40 
——— 
2.58 0.04 0.46 0.40 0.40 |, 3.90 
66 1 12 11 10 = ‘|100. 
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manpower and transnortation by keep- 
ing fuse operations down to a reason- 
able minimum is not, therefore, con- 
clusively established by the data ac- 
cumulated and studied. Many unde- 
fined details such as shielding, length 
of secondary runs, relative lighting 
frequency and intensity, effectiveness 
of grounds, etc., will manifestly need 
to be analyzed. 

Studies would need also to be con- 
tinued to cover a substantial number 
of units for each influencing condition 
or combination and for a prolonged 
period in order to resolve the uncer- 
tainties which remain. At present it 
is possible only to deduce that larger 
fuses do, in general, reduce fuse op- 
erations. 

Accompanying tables present the 
data, Table I for the composite for 
all six-kva. ratings for three years, 
Table II for 3-year winding failures, 
Table III for 3-year fuse operations. 
Other tables show the experience for 
the separate years. 
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FIG. 1—Winding failures and fuse operations for 222,735 
service years of 142 to 15-kva., 2.4-kv. transformers protected 
with fuses from 3 to 100-amp. ratings (1942-1944) 
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Table III 


2.4-Kv. Single-Phase Distribution Transformer Fuse Rating Study 


Fuse Operations 1942-1943-1944 


No. of Fuse Operations* Fuse Operations in Percent of Service Years 


Over- Sec’dy 
Lightning load Faults Misc. Unknown | Lightning 


0 0 0 0 1 0.00 
153 0 2 7 9 5.40 
996 26 79 ©6250 196 3.90 

80 0 4 1 0 2.33 
254 0 2 3 4 8.45 
109 0 16 0 12 6.70 

0 0 0 0 0 0.00 
395 0 12 31 43 4.90 
303 7 31 89 70 2.52 
152 3 38 5 7 4.43 
264 6 86 2 30 5.40 

7 0 0 4 0 0.74 
578 0 65 54 35 4.38 
296 2 116 55 64 2.10 
165 6 34 2 21 4.55 

4 0 0 1 2 0.68 
243 3@ 65 28 28 3.64 
125 5 61 35 39 1,23 

7 0 2 3 9 0.57 
147 0 31 33 32 1.62 
159 3 86 52 36 1.30 

49 4 25 8 20 2.22 

8 0 0 6 8 0.35 

126 1 47 42 27 1.06 
38 6 15 22 21 0.60 
40 1 36 2 15 1.48 





Fuse-OreRarions Ano Winoine Faicu. 
o->- NOU He HH HM @ & : 
88888 88888 


Perm Cenr 
s 


88888 


0 15 20 % $0, 100 


FIG. 2—Winding failures and fuse operations for six trans- 
former sizes from 142 to 15 kva., 24 kv., in relation to trans- 
former fuse ampere ratings from 3 to 100 amp. (1942-1944) 
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Simple Design, Reliability 


Keynote Jennison Station—II 


Dual supply for station service—Tubular and square aluminum buses 


—Isolated phase bus construction between generators and metal-clad 


switchgear—Electronic control of magnetic couplings—Loudspeaker 


paging systems for entire plant—Fuel-air ratio control of combustion 


W. W. PERRY* and WALTER GREACEN, 3rd,* New York State Electric & Gas Corp., Binghamton 


TO WARTIME 


there 


DUE RESTRIC- 
TIONS steam 


auxiliaries in Jennison station except 


are no driven 


Therefore, a 
high reliability had to be provided in 


one boiler feed pump. 


the electrical supply+ for the plant 
auxiliaries. 

\ study determined that for the 
economic use of copper there should 
be three voltages used for the West: 
inghouse motors on the auxiliaries: 
motors 125 to 450 h.p., 2300 volts; 
motors 5 to 75 h.p., 440 volt; and 
all motors less than 5 h.p., 208 volts. 

There are two sources of supply 
for all station service buses, the main 
source from a 3,000-kva., 3-phase 
bank of transformers off the 13,800- 
volt generator bus and the other a 
3,000-kva., 3-phase bank off the 46,- 
000-volt transmission system and 
stepping down to the main and auxil- 
iary 2,300-volt buses. This latter 
transformer is Y-delta connected and 
is also utilized as a grounding bank 
for the 46-kv. system. The neutral of 
this transformer is carried through a 
breaker, the operation of which is 
coordinated with the ground fault 
neutralizer at the Colliers 114/46-kv. 
substations. The feed for the 440- 
volt buses is provided through two 
750-kva., 3-phase transformers off the 
main and auxiliary 2,300-volt buses 
each feeding the main and auxiliary 
440-volt buses. Automatic throwover 
from the main to auxiliary trans- 
former is provided in case of differen- 
tial operation on the main bus feeds. 


* Chief Electrical 
Engineer respectively. 

+ For the steam-end article see ELECTRICAL 
WorLD, December 8, 1945, Page 118. 
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The 208/120-volt bus is supplied 
through a 300-kva., 3-phase trans- 
former. This latter is a 4-wire sys- 
tem supplying both small motors and 


lighting loads. 
Transformers 


All transformers installed are man- 
ufactured by General Electric Co. 
The main power bank is 66,000/114.- 
000-Y to 46,000 delta—13,800 delta 
with a nominal rating of 30,000 kva. 
Forced air cooling increases the rat- 
ing to 40,000 kva. Additional fans 
can be added to increase rating in 
future to 50,000 kva. Transformers 
are nitrogen-gas sealed and cooling 
fans are thermostatically controlled. 
Alarms are provided for low oil, low 
gas pressure, high winding and oil 
temperatures. A fog nozzle system of 
Automatic Sprinkler Corp. is installed 
for fire protection. 


The 
2.300 volts, and 
2,300 /208 / 120 three 
phase, Pyranol-insulated and located 


13.800 


volts 


from 
140 


are all 


transformers 
2.300 
volts 


in the basement of the power house. 
\ll transformer banks are protected 
by differential relays. 


Switchgear 


Switchgear for the 13.8-ky. bus is 
the Westinghouse cubicle type hav- 
ing compressed air breakers with in- 
terrupting capacity of 1,000,000 kva. 

The 2,300-volt circuits are provided 
with Westinghouse Electric 
clad switchgear containing De-ion air 
circuit breakers with a ratjng of 5,000 
volts and an interrupting capacity of 
100,000 kva. ' 

Main disconnecting contacts are 
located in horizontal Moldarta tubes 
mounted behind a shutter sheet. The 
contacts are silver plated and in the 


metal- 


FIG. 1—One line electrical diagram of Jennison Station 
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engaged position, fingers form a 
bridging contact between the circuit 
breaker stud and the stationary con- 
tact studs. In this manner consider- 
able flexibility in alignment is ob- 
tained without the use of flexible 
shunts. 

Secondary 
for control circuit leads consist of 
multiple plug and socket contacts of 
the train-line-coupler type. 

Draw-out potential transformers are 
provided to meet the demand for 
in the removal of potential 
The transformers 
are mounted on a movable truck 
which is equipped with primary and 
secondary disconnecting contacts. In 
the withdrawn position all contacts 
disconnected, primary conduct- 
ing parts of the potential transformer 


disconnecting contacts 


safety 
transformer fuses. 


are 


are grounded, safe clearance from live 
parts of the switchgear is provided, 
and then transformer fuses may be 
safely removed. Access to high ten- 
sion compartments enclosing current 
transformers, buses and connection is 
provided by removable, bolted covers. 

The switchgear for 440 and 208 
120 volts is the Multumite, drawout 
unit manufactured by I.T.E. 
Circuit Breaker Co. The rating of 
the air circuit breaker on a standard 
0-2 minute CO duty cycle is 25,000 
amp. on the 440 volt and 25,000 
amp. on the 208/120 volt. The draw- 
out circuit breakers are mounted on 
pantograph mechanisms which hold 
the breaker in a vertical position dur- 
ing connecting and disconnecting. 
The drawout mechanism is operated 
by a screw provided with a removable 
crank handle. When fully withdrawn 
the breaker may be lifted off the 


pantograph frame. 


type 


Bus Enclosures 


The bus between 13.8-kv. generator 
leads, power transformers and auxil- 
iary transformers is of isolated phase 
construction. It is designed for 2,000 
amp. between generator and power 
transformers and 1,200 amp. for sta- 
tion service transformers and for 
short circuit stress of 1,000,000 kva. 
in each instance. 

Isolated phase construction has the 
bus entirely encased in its own sepa- 
tate metal housing; housings of ad- 
jacent phases are separated by an 
Insulatin » air gap. 

Enclosure is made of 0.102-in. 
thick 2-S half-hard aluminum sheet 
tolled to form a circular housing 17- 


in. inside diameter with formed edges. 
The housing enclosure is clamped to 
the cast aluminum supporting rings. 
and one end is insulated (electrically) 

from the supporting rings by a thin 
fibre strip. This minimizes the sheath 
currents and permits the use of unven- 
tilated type enclosure. 


Bus conductor is 34 x 34 x 2-in. 


square aluminum tube supported in 
the supporting ring by four insulators, 
so arranged that they are subjected 
only to compressive stresses. 


Bus joints are copper, cadmium- 


plated to eliminate the galvanic action 
between copper and aluminum. 
joints are made in three types—either 
solid, expansion or flexible, each type 
used required by the design of the 
structure, 
aluminum 


Bus 


Joints are bolted to the 


conductors with a 2-in. 


FIG. 2—13.8-kv. metal-clad switchgear 


circuit breakers 
of 1,000,000 kva. interrupting capacity 


with compressed-air 


high tension steel bolt with Belleville 
spring washer to maintain a constant 
contact pressure. 


Porcelain Pivots 


Porcelain insulators are con- 
structed with a sleeve in one end and 
a saddle at the other end. The sleeve 
fits over the adjusting stud, and they 
are shaped so as to permit the insu- 
lator to pivot through a short are 
about a center located at the outer 
end of the insulator. The saddle ait 
the other end has a convex surface 
which fits against the corner of the 
conductor. Such construction allows 
a small longitudinal movement of the 
conductor without setting up objec- 
tionable side stresses in the porcelain. 

The adjusting stud which fits into 
the porcelain sleeve is threaded at one 





FIG. 3—Isolated phase bus construc- 
tion employed between generator ter- 
minals and metal-clad switchgear 


FIG. 4—Tunnel type construction for main control board. “The synchroscope, steam 


gage and frequency meter are on side wall 


















































end. This provides adjustment of the 
stud position in the supporting ring, 
thereby furnishing an easy method of 
controlling the pressure on the porce- 
lain, and provides adjustment for the 
conductor. 

Supporting rings are aluminum al- 
loy castings, heat treated, with a mini- 
mum tensile strength of 30,000 lbs. 
The rings are so designed as to give 
maximum strength where required 
and arranged for bolting to an 
H-beam. All are. grounded by means 
of a flat copper bus which is installed 
on the H-beam under the mounting 
feet of the supporting rings. This 
ground bus is tied to the building 
ground system. 


Protective Features 


The 440- and 2,300-volt motors are 
all protected with induction over- 
current relays for locked rotor cur- 
rent. Instantaneous elements provide 
fast clearing of faults. Thermal over- 
load relays give an alarm at the tur- 
bine and boiler operating boards. , 

All transformers, buses and main 
generators are protected by differen- 
tial relays. Differential relay opera- 
tion of the main station service trans- 
formers will automatically provide 
service from the auxiliary source. 

There are four annunciaior alarm 
systems which inform operating per- 
sonnel immediately of impending 
equipment failure or any abnoral op- 
erating conditions. This system pro- 
vides a signal light and audible alarm 
with provisions to silence the alarm, 
the light remaining until trouble is 
cleared. 

(1) Main switchboard control room. 

This annunciator system covers 
alarms on all transformers, main sup- 
ply circuit breakers, 44-kv. and 114- 
lav. transmission lines. 

(2) Boiler board on main operating 
floor. 

This system provides boiler oper- 
ator with alarms on all boilers and 
auxiliary equipment. 

(3) Turbine board on main operat- 
ing floor. 

This system provides turbine op- 
erator with alarms on _ associated 
equipment for the turbine generator 
unit. This includes alarms on the 
oil seals and hydrogen control equip- 
ment for the hydrogen cooled gen- 
erator. 

(4) Pump board on basement floor. 

The main portion of the plant aux- 
iliaries are located in the basement 


and alarms are centralized in a pump 
operating room. Several steam, water 
and air gauges are located in the 
pump operators’ room. 


Excitation 


The excitation is supplied by a 
direct connected 125-kw., 250-volt 
generator and a 4-kw., 250-volt pilot 
exciter. These are of the latest de- 
sign and many improvements will 
make a more reliable 3,600 rpm. ex- 
citation system. 

New ventilation arrangement has 
many advantages. Room air is drawn 
in through filters in the base by. a 
fan on the exciter shaft, and enters 
the exciter chamber under about 2-in. 
water-column pressure. This puts a 
positive pressure around the bearings 
and eliminates the possibility of oil 
vapor mixing with the ventilating air. 
Cool air is supplied to both ends of the 
main exciter armature and discharged 
at the bottom of the stator between 
the armature and commutator, thus 
eliminating the danger of carbon 
dust collecting on stator or rotor 
windings. Cool air to the pilot ex- 
citer passes over the field coils and 
rotor and is discharged over the com- 
mutator and out to the room, keep- 
ing carbon dust out of the pilot ex- 


_ citer also. 


Dynamatic Variable Speed Drive 


Variable speed drive for the 450 
h.p. induced draft fan motors is fur- 
nished by the use of a magnetic 
clutch, built by the Dynamatic Corp. 
The speed range of this device is from 
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FIG. 5—Outdoor section of 13.8-kv. bus of 4-in, aluminum channel 


0 to 570 rpm., and is speed controlled 
by electronic control equipment. The 
same system is used for the traveling 
grate type stokers, only using 74 hp. 
adjust-speed clutch and motor unit. 
Current required for excitation is 
very small, approximately 1/10 of | 
percent of the mechanical power han- 
dled, thereby making electronic con- 
trol feasible. The speed control po- 
tentiometer is operated by a Leeds 
and Northrup fuel-air ratio device, 
which ultimately determines the fan 
running speed. The electronic con- 
trol consists mainly of four units: (1) 
the grid control gaseous rectifier sys 
tem which furnishes power for the 
clutch coil, (2) the speed discrimins- 
tor system which actuates the power 
rectifier tubes with reference to speed, 
(3) the speed control potentiometer 
capable of giving ten thousand indi- 
vidual speed settings, being actuated 
by the Leeds and Northrup operator, 
(4) an a.c. governor generator which 
very accurately produces a_ voltage 
proportional to the fan running speed. 


Electronic Control Reliability 


Inherent reliability of this control 
system is very good, due to the tube 
back-up protection provided throug! 
the use of two tubes for each single 
tube function. A duplicate emergent} 
electronic control was also furnish 
with an automatic and manual traDs 
fer system which is used in case ° 
trouble or routine maintenance Wi 
out shutdown. 

Tests have shown that the speed 
control of the entire mechanical and 
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electrical system is excellent, holding 
any set speed through the entire op- 
erating range from 0 to 570 rpm. 
with an accuracy of approximately 
1/10 of 1 percent over long periods 
of time. Quick response and in- 
stantaneous follow-up without over- 
shoot or hunting is an inherent char- 
acteristic of this method of control. 


Main Control Board 


Main control for both generating 
plant and associated substations is 
located in a control room on the mez- 
zanine floor overlooking the main op- 
erating floor. Tunnel type construc- 
tion of the board provides adequate 
facilities for the control of the gen- 
erator, main and auxiliary transform- 
ers, and 44-kv. and 114-kv. transmis- 
sion lines. Each panel incorporates 
various indicating lights to provide 
alarms on their associated equipment, 
such as low air, low oil, high tempera- 
ture, etc. In addition to the alarm 
light an audible signal is provided 
which may be silenced by a reset but- 
ton and a panel signal light provided 
at the top of each panel to give the 
operator a quick indication of the 
source of trouble. 

A synchronizing panel is flush 
mounted in the end wall of the con- 
trol room and provides synchronizing 
facilities for all circuits. A steam 
pressure gauge is also installed at this 
point to provide the switchboard op- 
erator with information regarding the 
status of the boilers. 

An atftomatic oscillograph is lo- 
cated in a room adjacent to the con- 
trol room with facilities for develop- 
ing the oscillograms. Facilities are 
provided at the rear of each panel for 


FIG. 6—46-kv. substation has aluminum 


connecting this oscillograph to any 
one of the several points for study. 


46-kv. Substation 


This substation is a galvanized steel 
structure containing oil circuit break- 
ers, airbreak switches and a double 
bus. This station provides switching 
facilities for the main 46-kv. power, 
three outgoing transmission circuits, 
a combination grounding bank and 
emergency station service supply, and 
bus potentials. The 46-kv. breakers 
are rated at 1,200 amp., 1,000,000 
kva. interrupting capacity with pneu- 
matically operated § mechanism. 
Switching facilities are provided to 
transfer any of these circuits to either 
the main or transfer bus and to by- 
pass the oil circuit breaker. Key 
interlocking is provided between the 
breakers and their associated switches 
to prevent improper sequence. 

Main buses, taps and connections 
consist of aluminum tubing and cable. 
and all connections are made with 
high strength aluminum connectors 
and bolts. 


Transformer Structure 


Transformer structure of galvan- 
ized steel is located adjacent to the 
power plant and provides bus facili- 
ties for the main transformer and 
the one outgoing 114-kv. transmission 
circuit. 

The 13.8-kv. bus from the generat- 
ing plant wall to the terminals of the 
main transformer is constructed of 
two 4-in. aluminum channels placed 
face to face in a horizontal position. 
In addition to having sufficient cur- 
rent carrying capacity, the design 


provides mechanical strength for 


tubular bus and station post insulators 

































































short circuit stress. Taps to this 
bus are made with 4; x 4-in. alumi- 
num bars to provide expansion be- 
tween buses and transformers. 

The 114-kv. neutral bus is con- 
structed of aluminum tubing with pro- 
visions on the neutral bus for the 
installation of future switching. 

The 46-kv. and 114-kv. substation 
structures are completely shielded 
with overhead ground wires for,light- 
ning protection. All transmission lines 
from the substations have overhead 
ground wires installed. 

The 115-kv. oil circuit breaker is 
rated 600 amp., 1,500,000 kva. inter- 
rupting capacity with pneumatic op- 
erating mechanism. This breaker is 
also provided with key interlock with 
its associated switches to prevent im- 
proper operating sequence. 


Paging Systems 


Two complete RCA Paging Systems 
are provided to give complete cover- 
age for the operation of this plant. 
One system covers the coal handling 
from the track hopper house through 
the tunnel to the bunker room floor in 
the top of the plant. It is entirely 
s_parate from the main plant paging 
systeni, having microphones and loud 
speakers located at proper points with 
a separate power amplifier. 

The main plant paging system cov- 
ers the rest of the plant with a suffi- 
cient number of power amplifiers to 
provide proper operation in a case 
of failure of one amplifier. 

Various types of loud speakers are 
used, depending on the conditions in- 
volved, to provide complete coverage 
of the plant, including offices, locker 
room, machine shop, etc. 

Microphones are installed at all 
operating points and offices to facili- 
tate transmittal of operation instruc- 
tions and for convenience in locat- 
ing personnel. These microphones are 
of the telephone hand-set type, and 
incorporate both speaking and hear- 
ing facilities. The hook switch on 
which the hand set is mounted cuts 
out the adjacent speaker if this is 
felt to develop a feed-back, and oper- 
ates a plate relay in the power ampli- 

fiers which leaves the power amplifiers 
in the inoperative position when not 
in use. 

Test facilities are installed at the 
location of the power amplifiers to 
provide facilities for testing the power 
amplifiers periodically, in order to 
maintain high quality service. 











Adequate Customer Records 
An Aid to Sales Management 


Newly instituted records system for large light and power customers, 






provides salesmen and supervisors with visual summary of customer 






contact frequency, and complete and rapid review of service data, 






history of transactions, type of service, past use and similar data 










FRANK M. GEDDES.* Electricity Sales Dept., Commonwealth Edison Co., Chicago, Ill. 





KEEPING of adequate customer rec- 
ords is a phase of sales direction often 
overlooked by sales managers who 


wckl of Leal Accommanfied. 225 kva | feel that it is a routine matter that 
. $3-7-43 (SOKA 9-7-¥3 














isn’t important and doesn’t merit 
much attention. Perhaps this feeling 
ees is partially justified. A good cus- 
Orange tab a4 ° ° 
indicates ules e tomer record system is like good 
on + 





























prospective ° ° ° 
: health: you don’t realize its impor- 
: aianee=—eone a ta. _______muCosé | _ tance as long as you have it; but if 
rs ; if 73.57] —__ |e] — | x0 | | 167,000 |@ 207376) ’ . . ; 
27 588 ei Fe 167,000 1@ 4078 16) you don’t have it, the deficiency be 
2AP | #43./f | sean ~204 | 49F 4 £40,000 4950.13 | __ a * h di 
#194 ioe.at) l t Lah, aes 4361-26 : comes a major handicap. 
19 99 5-20 | ‘a #2, 4864. ae ¥ 
ui #] 6-19. 436 |! | 3 /,£37.16 | . \ 
=4 1535-771 HS i we 1 06 | 1eivaa0 fase , Efficient performance of sales per 
out feiecaa ear est i¥0;c00| 425%, sonnel is of primary importance at 
19 | £64.93 | 70-19 | #36 | #0 od 136,02 1432.16} a - S js . 
“ 1590. 78 juke | ate ae 135,000 | 1492.46 all times if sales organizations are to 
Anvil . 4 Z 2 } tg, 4 430, 4 f af “ ‘ 
Ta Serta bee 00 tb a “**—| adapt themselves to rapidly changing 
4 r 24S. pmmenscseomen 2-20 | #36 4 f 420,000 | 1765./6\ = a.* ° 
Zoos #91. 321 | #36 | 392 | ietoo0}~12214|~--—} conditions. Any instrument that can 
fost 2s $19 | 32 Lara} | ‘gvoon | 1993 901 : sh coal he eff 
aa | 3#2_| } } s | | é . . 
9 mame exe 1342 133 ——— 300 | —2399.20{ contribute economically to fhe eliec 
atJ} ” 12-40 | 3¢, aso A saci 0 jo OPN) ° e £ 
t391-00| Teast ~ [ite at 40,000 |“tss-a0|} tiveness of such an_ organization 
I a cicnicieiainientpetensel acicacinctincil a 





450,000) 4920.00) | 
140,000 | See. 93} az c 
1 





Peed :———| should be utilized. A good customer 
| | record system is such an instrument 
—and not the least important one, 


1$5,000\ £465 1¥| 
E545! yon eee 





















CUSTOMER, RECORD CARD é e e 
Co meet = - 1 Oh Yast Washington Street M10 30 North Michigan . . . 
—— tees ee —— eae tp — = 3 = ~~ pneoucrs_ Washing Machine Parte . since sales direction and sales per 
a 98 ee me -+ formance are largely contingent upon 









comract [2 O.M, Johnson wnt VePe ¢ oo * ra 


Ercecransc Stavices Data 


adequate records. 



































a Se ee —— = ——~ hs t 
raw S-C-90 mu C-/ are (FZ saneemanre I __ en cnepins : : oF CON 
Ac omens <—se 4000 PRIMARY 7407240 vaconcany rena (500A crren vc Sepa Se GT ¥-75KVA rown /-6000 KVA , 
18 LIGHT AND POWER ON OnE SERVIC o 7 No wore“ __ AOCA rowan seed =e (20L 246 peru wont romn PD Primary Objectives 
SERVICE TESTS. fOwER FACTOR 92 sao 4-43 wes vou Act AS oF ’ _ asia SemvICL TO — . i oe 

T v ° t ° ‘ , b o ’ - R T y a d 
om | a ae ae a ae 72 vane Waa Z : . 
ieee nr Fee noo  ——— —t ae In setting up our customer recor 
m0. oF wore un wo OF stones no. oF orricts 





AN oO TRAMSACTI®G 


system for large light and power cus 
tomers we sought to achieve the fol 


z 


TRAWSACTIC 


aunahaesp rnactumk prarts —toad Lo 












































Tab in this 








space indicates —— indicates | £etch. ; 1 bi 
° ate. ; ‘ 
4 —— Bs to typet- | azimciagaseZi: Le Le im pataelaalion owing primary objectives: 












As to typet- 
















o 0 @ = Ca] ° 
Saaks Gaek Green “So, Prmmzsficclinte guns ght fot citing — hint 1. Establish a complete, — 
- line e @ Gas arte ihe (a fottou-* : 
= Tan = C-5 ; foil Sta yproval flexible, and readily available recor 
Pink - steam & diesel Pink - C-6 1“ “anger, get h ales 
Blue - threat — ‘os u- at atrod JO? oF full Praductc: rm of customers assigned to eac Ss. 

- m0. e Ue Pie” cerryple « (75, 
ert os PT AAO AE at 4 
aan en Liz i OI pS ee ET 7 representative. 


pak TAL. tisk & 
a ma Artcrsed | 2- 75 —_ imeces 
422 i L_for ,KVA 


Sliding signal 
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CUSTOMER RECORD CARD used by “bi 
cago company contains complete informe 
tion on service facilities, existing and ” 
tential power applications in form for rap 
review. Both sides of card are show? 
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tion available from many sources into 
one central file and so provide fun- 
damental data regarding customers 
to aid sales representatives in expe- 
diting service and in knowing custo- 
mer’s personnel, their premises, and 


' their present and prospective uses of 


electricity. 

3. Record the history of transac- 
tions between the company and its 
customers. 

4. Standardize and simplify the 
handling and recording of customer 
contacts. 

5. Aid in training new personnel 
by having the facts and experience of 
the department recorded and readily 
available. 

6. Serve as a basis of supervision. 
control and direction. 

7. Provide a constant source of 
valuable information for management 
and employees and permit special 
analyses to be made promptly and 
effectively. 


Has Three Parts 


Workings of the system were sim- 
plified as much as was practicable. 
Basically the system is comprised of 
only three parts: (1.) Contact reports, 
correspondence, contracts and _ re- 
lated papers for which the sales rep- 
resentative is (and must be) respon- 
sible; (2.) Customer record card file 
of the visual type which is maintained 
by a file clerk and contains a sum- 
mary of customer information; and 
(3.) Customer file which is also main- 
tained by a clerk and which contains 
the details of all transactions. 

For each customer contact the sales 
tepresentative prepares a written con- 
lact report, its length dependent upon 
the complexity and importance of the 
subject. These reports, together with 
all material relating to customers, are 
routed through a clerk who abstracts 
the detailed information and posts it 
on the customer record cards. The 
detailed information is routed to and 
filed in a correspondence-type file. 

As can be seen from the illustration, 
the visual tabs, signals and color 
codes used with the file enable the 
sales representative to review his re- 
lations with customers at any time. 

1 a matter of minutes, he can ascer- 
lain what accounts he has not re- 
cently contacted, what accounts 
should be followed up, which cus- 
tomers are prospects and what their 
ttatus is, and which customers may re- 
quire a change of rate; or he may re- 


view the past several years transac- 
tions for any particular customers. 
Similarly the customer record card 
file provides an equally effective 
means of supervision. The sales su- 
pervisor can in a few hours each 
month review with the sales represen- 
tative the latter’s assigned customers. 
Easily ascertained are such facts as 
what coverage the sales representative 
is obtaining; what negotiations are 
in progress with each customer; what 
men in customers’ organizations the 
representative is contacting; how 
much is known about each customer 
and his premises; what the current 
prospects are; how they are being 
handled, and how often they are fol- 
lowed up; what prospects actually 
have been sold; in short, practically 
all the aspects of the sales represen- 


tatives work can be covered. In this 
way the supervisor can select the diffi- 
cult customers and give help either 
personally or with specialized engi- 
neering talent, to insure successful 
consummation of transactions. 

Collateral benefits include the sim- 
plification of contact recording and 
summarizing of customer contacts; 
ease of analyzing districts by. rate. 
type of business, and number of ac- 
counts; quick identification of users 
of certain types of equipment; corre- 
lation of load added to increased rev- 
enue; and other similar data. 

It is estimated that the cost of main- 
taining this customer record card file 
approximates $1 per year per ac- 
count or less than 0.01 of 1 percent of 
the annual revenue which the average 
represents. 


Smaller Rural Transformer Advantages 


FRED T. BEAR 
Electrical Engineer, Delaware Power & Light Co., Wilmington, Delaware 
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TRANSFORMER CORE losses high pro- 
portionately for low-use customers 


A single customer without an elec- 
tric range or water heater will have 
a maximum demand of about 1,200 
watts (1,000-watt electric iron plus 
200 watts light, radio, etc.) and an- 
nual consumption of 300 to 1,200 
kw.-hr. Wide range of kw.-hr. in 
this class is caused by presence or 
absence of refrigerators and water 
pumps, each of which will use 300- 
500 kw.-hr. per year, with little in- 
crease in demand. Average con- 
sumption of a group of non-range 
customers will probably lie between 
600 and 900 kw.-hr. per year, de- 
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pending on saturation of refrigera- 
tors and water pumps. 

The accompanying graph indicates 
rather startling loss percentages. 
where only one customer is sup- 
plied by a transformer. At 600 kw.- 
hr. per year the core loss amounts to 
32 percent on a 14 kva. and 47 per- 
cent on a 3 kva. At 900 kw.-hr. these 
values are 22 and 31 percent. The 
3 kva. is cited only because it has oc- 
casionally been proposed to make this 
the smallest size distribution trans- 
former. 

It appears that it would be. desir- 
able to replace the 14-kva. rating 
with a new size which should have a 
normal rating of about 1 kva. and 
core loss of approximately 1 per- 
cent (10 watts). This percentage 
would correspond with that now in 
use on 3 kva. The broken line repre- 
sent loss percentages with this de- 
sign, indicating that they would be 
reduced to 15 percent for 600 kw.-hr. 
and 10 percent for 900 kw.-hr. 

Load losses are not important be- 
cause of the extremely low load fac- 
tor, and are restricted by need to 
limit voltage drop percentage, rather 
than to limit losses. For example. 
with 876 kw.-hr. per year at 14-kw. 
peak, load loss on a 14-kva. trans- 
former is only about 1 percent in con- 
trast to core loss of 22 percent. 
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Committee survey by PEA reveals 
124 different applications by ten 
companies—As many as 44 ina 
single company—lInstances of 25 
years of use of Kenotrons and 23 
years of carrier relaying 


H. N. EKVALL.*t 
Pennsylvania Electric Association 


A JOINT INVESTIGATION was con- 
ducted by the Communications Com- 
mittee and Electrical Equipment Com- 
mittee of the Pennsylvania Electric 
Association on the application of elec- 
tronic equipment used in operation 
of the power industry. A condensed 
summary of the joint sub-committee 
report on this investigation is pre- 
sented herewith. 


This report is based on information 
received from ten electric utility com- 
panies in Pennsylvania and neighbor- 
ing states. A summary of the data 
reported is given in the table, show- 
ing the type of application of elec- 


t ceaceinate Joint Sub-Committee on Elec- 
tronic Developments. 
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P.E. A. SUMMARY .. . . (Figures in table represent 


years in use among the ten companies contributing to the survey) 


GROUP 1—Control and Regulation 
Carrier Control, Air Switches, O. C. B., Ete.. 


Electronic Circuit Breaker Control 





Coal Pulve rizing Mill Level Control. ve Anak 





Magnetic Clutch Control—Draft Fans. 


Constant Voltage Re, gulator for Battery Cc harging 


Constant V oltage Regulator ‘tor Mete rc ‘alibré ation 





Turbo-generator Voltage Re gulator. 





Sy nchronous Condenser V oltage Regulator . ; 


Carrier Street L ight c ‘ontrol . 





GROUP 2—Communications 
Carrier Telephone 


Carrier Call System 


L oud Spe aker T wo-Way Tel. Com 








Speceh 4 ch Amplifier for Time Announcement . 


Radio T Telephone or Telegraph 





Telephone Line Amplifier........... 


GROUP 3—Relaying 
Carrier Relaying 


GROUP 4—Rectification 
Battery Charging (12 Volts and Less) 
Tele. Battery Trickle—Charge Ges-Diode 130 V 
Tel. Battery Mercury Arc 50 Amp., 24 V 
Subway Trains—2200 Kw., 650 V. Mercury Are 














Bldg. Elevators— -550 Kw., 650 V. Mercury Arc 


E lectric Buses -1400 Kw., 600 V. Mercury Are Te 


Street Railway—4-500 Kw., 600 V. Rectifiers. 





Street L ighting —6.6 Amp., 6750 V 
Mine Power—500 Kw. Igvitron 
Mine Power—2-300 Kw., 275 V.. 6 Phi Ase 








Power for Coal Washing Screen. 


Ge nerator Field Control. 
Surge Generator C harge r 
Are Welder (60 Amp.)........... ; 


Kenotron for Testing 





Phano Chargers—125 V., 

aaah Dasting Bactlaae HOY. tae tits. 

tea. 
GROUP 5—Alarms and Indicators 

Air Raid Alarm Signal Timer 

Vibration Intrusion Alarm 





Photo-electric Intrusion Alarm... . 
Smoke Detector Alarm 

Carrier Sleet Detector Alarm 
Experimental Oil Level Alarm 








Bus Leakage—Current Alarm 





Hydrogen Purity and Pressure Alarm 
Boiler Temperature Indicator 





Carrier Signal from Unattended Substations 





Meréury Boiler Vapor Detector... 





Indicating Frequency M eter 

Statiscope ; 

Vibration Indicator 

Voltage Surge Indicator 

Overhead Control Cable Grounding Device 


Change in Impedence Detector (Pijot Wire) . 


Boiler Flame Loss Alarm 


GROUP 6—Measurements, Metering and Recording 
Telemetering Inverter 














tr. Tt 
z/ 


\ 





aE 
car heh wel «| 


r 
oa 


/7/4/#] 


Ss 
= 


B/E (ele / S/F]: 
































Cartier Tele metering Se-siea ; 
wire Te le -netering tor Load Control 





wire Telemetering —Impulse Type Re ceiver . 


Smoke De snsity -2 Photovoltaic c ells a; ‘hanges Grid V 


Smoke De nsity- -Photo Tube used as Vv Variable Resistor. 


Smoke Density ~Photo Tube use sed in A. C. System tronic equipment and years in use by 


each of the ten companies. An analy- 
sis of this table discloses the follow- 
ing salient points: 


Boller Te mperature Recorder ; 


Wave | Ans uly zer. 





Vacuum Tube Voltmet ter ; 





Radio ° Radio Noise M eter. 


Cathode ‘Ray Oseilloscope . 


J renee ihiainatabat 


= Capacity Bridge. . 


1. A total of 124 diverse applica- 
tions of electronic equipment were re- 
ported in use by the ten power com- 
panies covered by this survey. 


Megohm Bridge. De mkeeeare 


‘ High 8 Spee d Frequency Recorde r 


High Speed Voltage Recorder. 


surge C Crest Ammete Beicis 





Sound + A \nal eee 





Bleetrome trie Titrimeter. » 


2. These applications were classi- 
fied into nine principal groups accord- 
ing to their general operating func- 
tion. Group 6, Measurements, Meter- 
ing and Recording, had the largest 
number of applications, a total of 29. 





Stroboscope pane on 8 a 


Daylight, Intensity Re order. 





Vibration Reeorder —Turbine Bearings 


oH E pH Recorde Migeviakdse es pieiewas ! 
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Speed Recorder- Turbine eae 
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On 0; Gas Analyser —Bollers 


Eccentricity Recorder -Turbine. 


Expansion Reeorder— _ Turbine Shell. 


J! Speed a and Cc ‘am Shaft | Position—T urbine 


——EE eee are 


Sound Level M Eee eee 





3. The number of applications in 


use by each of the companies ranged 
from 3 to 44. 















GROUP 7—Testing 
Carrier Current Testing Generator. 









Carrier Signal MN o 54daaw es 




















4. None of the 124 applications 
was reported in use by all ten compa- 
nies. 


Carrier and Telephone Loss T est Set. oak « 





Portable Audio | Frequency Oscillator. . 









Oseillograph for Wave Shape Analysis, | 





Watthour Meter Photo-electric “Rev. Counter 


Watthour “Meter A Automatic Tester—All : oads. is 



















5. The most widely accepted ap- 
plications involved carrier control, 
carrier telephone, carrier relaying, 
battery charging, cathode ray oscillo- 
scope, radio time signal receiver and 
locator for buried pipe, etc., equip- 
ment. These are the only applications 
in use by over half of the companies. 


Insulation or Oil Power F ‘actor - Tester eovcevce 














Kenotron Cable Tester—F ixed. . cee 





Kenotron Cable Tester— Mobile 


Frequency Standard 








be Tester (Emission Ty pe) ‘Field. 


ne 


Tube Tester (T Tansconductance 2) 1 ab 







Rider C hanaly st 


Surge Generator for . Arrester Testing. 
lecetit denice : 









GROUP 8—Fault Locating 
Standing Wave Transmission Line Faults. 


Motor Timed Impulse Fault Locator—5 to 10 Kv..... 
Motor Timed 1 Impulse Fault Locator—1. 25 to 2.5 Kv. 
Reali tecniacc 


Breakdown. Voltage ’ Tester -100 Kv.. 


Breakdown Voltage Tester—20 Kv. 


Tone Amplifier for ‘Telephone Cables. . 


theo! os score one Cables . 
Pull Full Wave Rectifier Fault Locating Tester. 
Kenotron Cable Tester 
lee eee 






























6. Electronic equipment usage by 
the ten companies covers a period of 
25 years with the oldest application 
being the Kenotron. About half of 
the applications may be considered 
new, with five years or less in service, 
while about 80 percent have only ten 
years or less in service. 



































Audio » Amplifier Cable Fault Locator 
Surge Disohs Discharge Fault Locator... 











= GROUP 9—Miscellaneous 
10 Recet 
—lo Receiver Time Signals 











brator Power Supplies for Vibrator Tools........... 
Recorder Ampli Amplifier and Playback. . 


Sound yotem for | Announcements, Etc 
orator of Buried Pipe, Cables, Etc 
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It is believed that this report will 
be found of particular value to the 
individual power companies by way of 
| comparison with others in showing 
their relative progress in the use of 
electronic equipment. In this way, 
interest may be stimulated particu- 
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Editorials 


S. B. WILLIAMS, Editor 





FPC Policy on River 
Development 
IN THE POLICY of the Federal Power Commission on 


river development, as announced recently by the then 
acting chairman, and now chairman, power is not some- 
thing incidental but of correlative importance with irriga- 
tion. This statement of policy made before the California 
Water Conference early in December, while recognizing 
the prior importance of irrigation, flood control and navi- 
gation, takes the position that a balanced regional econ- 
omy cannot reach its full development without wide use of 
power at the lowest possible cost. 

It is not clear from reading the statement whether power 
cost is to be based on sound accounting or whether it is 
to be based upon the contributing benefits that might 
come to a region by virtue of industries that could be 
attracted to the region by the low power costs. As devel- 
oped at the Sacramento meeting, one got the impression 
that the government might well afford to balance its multi- 
purpose project books on the basis of over-all regional 
economic benefits rather than a return on its investment. 

It was pointed out, for instance, that every 75,000 kw. 
of new power capacity might be expected to bring about 
the investment of about $50,000,000 in new industrial 
plants, providing direct employment for some 7,500 addi- 
tional workers which would mean support for an addi- 
tional population of about 40,000. 

These figures might take a lot of proving, particu- 
larly if one used a multiplier of even, say, 20. There is 
some doubt in our mind, for instance, that a million and 
a half kilowatts of new power would bring close to a mil- 
lion of new population to a region. However, the thing 
that FPC fails to understand is that power has to be sold, 
for the chairman said that “low cost power in abundance 
will create its own market.” That isn’t so. 

Power is such a small part of the cost of production of 
most manufactured products that low cost of itself is 
seldom a controlling factor. Other government project 
managements have found this out and some of them are 
struggling mightily right now to find markets for their 
surplus. 

Certainly, power should be given full consideration 
in planning any multi-purpose project but it should be 
made to stand on its own two feet. If it is dependable 
power, it can be sold and those who buy it should not be 
subsidized in competition with tax-paying industries else- 
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where. Nor is it necessary to pay subsidies if the goy- 
ernment is willing to offer the power through channels 
that can dispose of it in the best markets. 

To do this, however, we cannot confine the markets to 
small areas. The Commission agrees with this. It is far 
better to bring the power to the market than to try to bring 
the market to power. 

America stands second to no other nation in terms of 
power development. America produced overwhelmingly 
in the war because it had more power behind the worker 
and always enough and more. This was done very largely 
by private power and what it has done it can again do: 
This is a job that requires experts. Government working 
with them might achieve its objectives more quickly and 
at less charge to the public debt. 


An Industry Sales 
Training Program 


CONGRATULATIONS to the Edison Electric Institute 
and the National Electrical Wholesalers Association for 
jointly working out and sponsoring a sales training pro- 
gram for the electrical industry which virtually everyone 
who has seen it commends highly. 

If there is one lesson this country has learned it is that 
high levels of employment can be maintained only so 
long as sales are high. We know we can produce the 
goods; the war taught us that. We must learn how 
to move that production at a rate from one and a half to 
two times as much as pre-war. 

Not only will selling post-war take a lot of salesmen 
but since their job is to move so much more volume, they 
must be better salesmen. They must be well trained. 

This program which employs the training techniques s0 
successfully used by the armed services during the war 
can be used to train salesmen not only for utilities and for 
wholesalers but for manufacturers, dealers and contrac: 
tors as well. If by good fortune the whole industry could 
be induced to use the same training program the benefits 
would be even greater. 

One of the appealing things about the course is that 1! 
isn’t all just “listen” on the part of the trainee. Of course. 
there is plenty of that but in between he is given practical 
assignments to work out himself which, when completed 
satisfactorily, give him the tools to back up the techniques 
he has been taught. 

Another worth-while point to which we. wish to direc! 
attention is the co-sponsorship of the utility and the 
wholesaler national associations. Both industries have 
their own individual problems but in addition they realize 
the importance of strong dealer and contractor sales 
Obviously, the better sales job these customer-contad 
groups do, the better the load growth and merchandis 
turnover. Neither the utilities nor the wholesalers can o 
themselves do more than a small percentage of the whol 
selling job. If the industry is to do its part in providing 
employment, there must be many sales outlets whose ©™ 
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bined volume accounts for the largest part of the total. 
Obviously, it’s just good common sense to help them with 
good sales training. 

All of which gives us even greater conviction that we 
can relight America in the next decade and double resi- 
dential usage by 1950. 


How Not to Encourage 
Farm Electrification 


THIS MAY BE an isolated example and by no means 
general, but it struck us as an excellent way how not to 
encourage rural electrification. An owner of a small 
farm, after waiting until war restrictions were removed, 
succeeded in having service extended to his place and 
shortly thereafter was amazed to find that his taxes 
were doubled. Upon inquiry he learned that this was 
regular practice in his section. In his particular case 
what it amounts to is that electric service costs him about 
five dollars a month more than is shown on his bill. 

Of course, electricity on a farm makes it more salable 
and enhances its value, but hardly enough to warrant a 
doubling of the taxes. It is a doubtful compliment to the 
value of electric service to have the customer wonder if 
perhaps he hadn’t been a bit hasty in putting it in. 


What NEMA Will 
Do in 1946 


WHILE most associations take time at their annual meet- 
ings to tell the members what was accomplished during the 
previous twelve months, the National Electrical Manufac- 
turers Association reverses the process and, instead of 
reciting what was done, tells what it intends to do. It is 
this program that the members pay for and so it forms the 
basis of the next year’s budget. 

“What NEMA Will Do in 1946,” released last week, 
shows a budget totaling $700,000, nearly 50 percent more 
than was spent in 1945. 

Largest of the nine groups into which more than 60 
projects are classified is business development, which ab- 
‘orbs more than a quarter of the total. However, although 
nearly $200,000 is allocated to this group, only six proj- 
ects are covered in the totals. In addition, there are six 
more which are financed directly by the sections involved 
without any allocation from the rest of the membership 
dues, 

With budgeted expenditures for business development 
more than doubled, most of the increase comes from a new 
project for developing the rural and suburban markets. 
Ifto it is added the budget for farm electrification, which 
vas trebled, it is found that NEMA will spend more on 
rural development than anything else, although adequate 
“iring is running a close second. 

Interestingly enough, NEMA is boosting its expendi- 
lures for market development at a time when the demand 
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exceeds the supply. What is the reason? Simply that 
these are long-range programs aimed at an orderly devel- 
opment of the market. Such programs can never be evalu- 
ated in terms of the accomplishments in the initial years. 
There comes a time, however, when the accumulation of 
past efforts begins to bear fruit. 

Adequate wiring promotion, for example, started small 
but kept going even during the war. Today it has more 
people in other branches of the industry actively promot- 
ing the program than ever, with the result that when 
new house construction opens up it will be found that 
adequate wiring has a much greater acceptance. Likewise, 
to the Street and Traffic Safety Lighting Programs can be 
attributed most of the credit for reviving industry and 
public interest in better street lighting. For the first time 
since the old white-way days, the demand for modern 
lighting on streets is humming. 

Another interesting feature of the NEMA program is 
that it does not try to do the whole job itself. Funda- 
mentally, the business development projects are aimed at 
arousing the self interest of the entire electrical industry. 
Such programs are perhaps not as spectacular as those 
based on large advertising expenditures but in the long 
run they are very effective. In fact, these modest stimu- 
lating or pump-priming programs enable NEMA to en- 
gage in a great many projects at the same time, which 
would be impossible if single projects ran into hundreds 
of thousands or millions. 

Basically, the philosophy of NEMA is that the member 
companies are interdependent and each benefits more 
or less in these development programs. Therefore, they 
contribute to the different projects to the degree of their 
beneficial interest and allocations are made on that basis. 
Thus each member can bear a share af the cost of several 
programs without feeling he is paying too much for intan- 
gibles. 

And that is how a group of manufacturers of a great 
diversity of product and basic interests can through 
pooled efforts achieve so much for so little. 





Index Available 


ELEcTRICAL WoRLD’s semi-annual index, which 
prior to the war was included in the last issue 
in December, is being printed separately and 
will be available shortly. In all probability, this 
is the last time it will be necessary to handle the 
index in this manner as we are hopeful that with 
the index for the first six months of 1946 we may 
resume our practice of binding it in with the last 
issue in the volume. 

The current index may be obtained by sub- 
scribers without charge on request. Address Edi- 
tor, ELectricAL Wor.p, 330 West 42nd Street, 
New York 18, N. Y. 
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No U.S. Program Yet 
for German Power 


OR SIX MONTHS the Foreign 

Economic Administration has sat 
doggedly atop a report on what 
should be done to the German electric 
power industry to insure that Ger- 
many’s post-war economy, powerwise, 
shall be one which will render that 
country incapable of ever again 
threatening world safety. 

The power report is but one of 
25 or 30 similar reports which have 
been suppressed for reasons which 
are neither particularly good nor en- 
tirely the fault of FEA, which has 
been hampered by the State Depart- 
ment. Likewise the State Department 
itself has been hindered by the failure 
of top administration people to drive 
forward to a conclusion on the pro- 
gram which must be advanced by this 
country if its determination to render 
Germany incapable of future aggres- 
sion is to be realized. 


February 2.Deadline 


Fifteen months ago, select commit- 
tees recraited from government and 
civil experts were given their assign- 
ments. By last July, the individual 
industry reports had been turned in. 
By next February 2, the United States 
must, under the terms of the Potsdam 
reparations agreement, have agreed 
with the United Kingdom, France 
and the U.S.S.R. on a program for 
disarming Germany industrially. On 
December 15, the United States had 
no plan of its own. What some Wash- 
ington people feel to be as important 
a battle as any fought in this war 
has become a white-collar leaf-raking 
project. 

While it refused to disclose the con- 
tents of any of the individual reports, 
FEA sent them overseas for the guid- 
ance of military government people. 
These people have been uncertain as 
to what use to make of them, realiz- 
ing that they had no formal status 
as U. S. policy, but aware that they 
were the work of government com- 
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mittees and were distributed by a 
government agency. 

American power investigators un- 
der the Technical Industrial Intelli- 
gence Committee reported several 
failures in their ‘investigatory assign- 
ments because equipment they sought 
had been removed by the Russians. 
It now develops that even U. S. troops 
are destroying power equipment 
which one might suppose, in the 
light of destruction wrought by the 
Nazis beyond their own _ borders, 
would be coveted as reparations. In- 
cluded in an I. G. Farben powder 
plant destroyed near Munich re- 
cently were three 2,500-kva. steam 
turbine-generators and boilers to 
serve them. It is possible that this 
was special purpose equipment of 
small general value. Perhaps the ma- 
chines were not worth the transport 
required to make them available in 
another country. 

The fact remains that in the absence 
of any U. S. policy on what the al- 
lowable German economy shall be— 
which policy would control what the 
German power system shall be—U. S. 
troops have progressed in their occu- 
pation duties to a point at which they 
are picking and choosing power 
equipment as between its use for 
reparations, destruction, or retention 
for the yet undefined German indus- 
trial machine. 


FPC Loses Independent Status 


EDERAL Power Commission lost 

a battle it might have won last 
week when the federal reorganization 
bill passed. without exempting FPC 
from the re-shuffling powers granted 
President Truman. 

The bill had been before Congress 
some months when it was reported 
early this fall and passed by the 
House without FPC exemption, and 
with exemption by the Senate. 

After weeks of work, the confer- 
ence committee reported a compro- 
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mise version last week, and two hours 
before the House met to consider it, 
at least some FPC people were un. 
aware that they were not exempt. 
On learning the bad news, they con. 
centrated their efforts in the Senate. 

The trouble with this strategy was 
that when the conference report ar. 
rived in the Senate, it had been 
adopted by the House, thus was not 
susceptible of further compromise. 
The Senate had to take it or leave 
it. Under the circumstances, Sen, 
Robert LaFollette, Wisconsin Progres. 
sive and foremost Senate champion of 
FPC, didn’t have a chance of junking 
the report, which then was FP(’s 
only hope of exemption. 










Reorganization Plans Uncertain 





It is not presently known whether 
FPC will be reorganized. Before this 
can happen, some one in the Adminis- 
tration must draw up a plan and sell 
it to the Administration leaders in 
Congress—assure in advance that it 
is one which will not stand in great 
danger of being rejected at the Capi- 
tol. Thus, FPC’s independence does 
not stand to be violated tomorrow. 
On the other hand, like the small bo) 
with the gun, the Administration has 
the power to do a drastic job of ad- 
ministrative facelifting, and the pre. 
sumption can only be that it plans to 
do a good deal of it. It must further 
be assumed that broad reorganization 
plans are already under preparation. 
perhaps near completion, for Mr. 
Truman asked the authority shortl 
after he took office. 

Immediate speculation about what 
might happen to FPC, if the decision 
be to reorganize it, is that it would 
go either to the Commerce or the In 
terior Department. People with every 
opportunity to know say that Interio: 
Secretary Harold L. Ickes has fel 
for’years that FPC should be in his 
department. They add that FPC: 
planning organization _ probably 
should be in Interior from any logi 
cal administrative viewpoint. Bul 
they blanch at the prospect of the 
Commission’s regulatory duties being 
assigned to a Cabinet officer whos 
jurisdiction also includes agencit: 
FPC regulates in some way. 

Thus, while there is no prediction 
that it will happen, these observer! 
believe that no intelligent administt* 
tor can examine the possibility of 
reorganizing FPC without realizing 
it might logically be dismembered: 
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Senate Aids Public Power, 
Adds to Appropriations 


Upper Chamber Passes Deficiency Appropriation Bill with Funds for 
Many Projects and Bureaus Increased—Central Valley Gets More 
Money for Transmission Line—Bill Now Goes to Conference Committee 


The Senate came to the rescue of 
public power last week when it beat 
down an attempt to cut off all funds 
for Central Valley transmission lines 
and passed the Deficiency Appropria- 
tion Bill with an additional $8,285,200 
for Reclamation Bureau power projects, 
some of it allocated to lines which the 
House had refused completely. 

As reported to the Senate by its De- 
ficiency Appropriations Subcommittee, 
the bill had no provision even for the 
modest Central Valley transmission line 
program to which the House agreed al- 
though several other power projects, in- 
cluding transmission lines, were in- 
creased by subcommittee recommenda- 
tion. The Upper Chamber, however, 
resolutely put aside all temptation and 
restored the $730,000 which the House 
had approved for a 230-kv. Oroville- 
Sacramento line. 

The Central Valley vote, after con- 
siderable debate in which several Sena- 
tors who hitherto have not done so took 
the floor against Reclamation in the 
transmission line and steam plant fight, 
was 27-38. This was a little better than 
the Central Valley vote on last spring’s 
regular Interior Appropriation Bill and 
four votes better than the 27-42 de- 
feat of the Bailey Amendment to the 
Flood Control Bill just a year ago. 

The Senate also added $2,900,000 to 
the War Department’s Flood Control 
4ppropriation, raising it to $84,659,000, 
and struck from the authorization a 
Ouse-imposed prohibition against 
building the Garrison Dam with a pool 
elevation higher than 1,830 ft. Army 

gineer plans for the dam, a key- 


stone of the Missouri River develop- 
ment program, call for a 1,850-ft. dam, 
which residents of the area said would 
flood part of the city of Williston, N. D. 

Federal Power Commission was given 
an extra $100,000 for administrative ex- 
penses and $50,000 for flood control sur- 
veys, raising the total appropriation to 
$350,000. 

No change was made in the Securities 
and Exchange appropriation of $166,200 
for administrative expenses. 

In boosting Reclamation Bureau ap- 
propriations, the Senate started by add- 
ing $600,000 to the House-approved 
$200,000 for administrative expenses. It 
added $1,000,000 for general investi- 
gations and increased the $5,000,000 
Davis Dam item by $1,800,000, which 
represents the cost of a second 115-kv. 
transmission line from Phoenix to 
Tucson, Ariz., an item the House had 
turned down entirely. 

The Kings River project, in Califor- 
nia, which the House had left out of 
the bill, was inserted by the Senate 
with a $197,000 appropriation for power 
and irrigation studies, and the House- 
approved item of $5,000,000 for the 
Colorado-Big -Thompson project was 
boosted to $6,500,000, of which $500,- 
000 was for 35 miles of 115-kv. line 
from Sterling to Holyoke, Colo., to 
pick up an R.E.A. co-op load which 
the Holyoke Municipal System is un- 
willing to serve further. This item 
had been refused by the House. The 
Columbia Basin Project item, most of 
it for irrigation of land near Grand 
Coulee Dam, was raised from $10,050,- 
000 to $10,500,000. 
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The Colorado River Development 
fund was raised from $250,000 to $1,- 
000,000, and the Fort Peck item was 
boosted from $480,000 to $1,335,000. 
Of the latter increase, $190,000 is for 
an 84-mile, 69-kv. line from Glendive, 
Mont., to Miles City, $45,000 is for 
a substation at Miles City; $370,000 is 
for transmission lines to distribution 
substations within the Fort Peck Sys- 
tem; and $250,000 is for distribution 
substations to serve irrigation pumping 
and commercial ‘power loads. 

The Missouri River Basin item was 
boosted from $10,269,100 to $11,402,- 
300, but the increase was allocated to 
other Interior offices to finance investi- 
gations. 

The measure went to Conference 
Committee early this week, and, with 
both houses anxious to pass the bill 
and clean up other work before taking 
a Christmas recess, December 21, it was 
to be expected that Senate conferees 
might yield on items they would hold 
out for on other occasions. 


FPC Gets No Protection 
Against Reorganization 


The Federal Reorganization Bill un- 
der which the Federal Power Commis- 
sion could be consolidated with any 
federal agency awaited the signature 
of President Truman early this week 
after both House and Senate agreed to 
a conference report last week. 

Only the Securities and Exchange 
Commission and the civil functions of 
the Army Engineers were exempted 
from the sweeping re-shuffling powers 
granted the President. Sen. Robert 
LaFollette, Wisconsin Progressive, at- 
tempted to extend the exemption to 
FPC but because of the Parliamentary 
situation which obtained when the con- 
ference report reached the Senate, was 
unable to do so. 

Protesting against the failure to ex- 
clude the FPC from provisions of the 
bill, LaFollette told the Senate: 

“I cannot understand the reason for 
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the treatment which has been given by 
the conferees to the Federal Power 
Commission. FPC belongs in the same 
category with the other agencies which 
have been exempted, and yet it has 
been left naked to the winds. I cannot 
understand what motivated the con- 
ferees in according such treatment to 
that agency unless it be that the agency 
has been active in protecting the con- 
sumers of this country.” 


Industrial Electronics 
Today and Tomorrow 


“The future of industrial electronics 
can best be predicted and influenced by 
extending the existing uses of electron- 
ics. . . . We need only, however, to con- 
cern ourselves with electrons freed from 
the bondage of matter, which is the sci- 
ence of electronics, to predict a bright 
future for this particular field of engi- 
neering,” stated E. H. Alexander, engi- 
neer, control division of General Elec- 
tric Co., in an address before a group of 
business paper editors in New York at 
the twelfth and concluding session of 
the G. E. Industrial Electronics course. 

Forty-one editors were enrolled in the 
course which is available to groups of 
electrical personnel everywhere. The 
course consists of talking slide films 
and booklets. 

Based on present day uses, some pros- 
pective industrial applications of elec- 
tronics were outlined by Mr. Alexander, 
as follows: 

Micro-waves—This tool has some 
promise of supplanting light beams now 
used with photoelectric relays, and the 
unique transmission possibilities of be- 
ing “piped” around corners are inter- 
esting. 

Dielectric He&t—Food technologists 
are looking to this source of internal 
heat for dehydration and sterilization 
of food products. 

Thy-mo-trol (electronic motor con- 
trol)—A packaged system for a 75-hp. 
drive is in the building process, and a 
600-hp. drive is in prospect. This type 
of control for ship propulsion and even 
main-line locomotive drives is in the off- 
ing. 

Electronic Inspection of Surfaces— 
The technique of the television cam- 
era has been suggested as a means for 
the inspection of surfaces of material in 
motion, such as strips of metal, cloth 
and rubber. A centralized quality con- 
trol system may result. 

Resistance Welding—Because of elec- 
tronics every joint will “write” on a per- 
manent record of its own certification of 
strength. An electronic weld recorder 
would do the job. 

Light Sources—Neon, sodium vapor, 
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CHRISTMAS GREETINGS—Many utilities are illuminating their office buildings for 
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the holiday season. Among them is the Potomac Electric Power Co. in Washington 





and mercury vapor lamps, fluorescent 
lamps, germicidal lamps, Circline and 
Slimline are sources of light which are 
electronic devices, and their develop- 
ment is a reminder that electronics will 
play a definite part in the future of light 
sources. 


2 Floating Power Plants 
Will Be Placed on Sale 


The War Department has declared 
surplus two of the four war-built 30,- 
000-kw. floating power plants, one of 
which will be offered for sale at Ant- 
werp, 5, Belgium, where it has been 
serving for some time. The second will 
be offered for sale in this country. 

While no final decision had been 
made early this week, it appeared that 
the Interior Department would not 
claim the unit to be sold here under 
the priority afforded federal agencies 
by the Surplus Property Disposal Act. 
Months ago, an Interior subdivision had 
been interested in purchasing the float- 
ing power plant now in use at Jackson- 
ville, Fla. 

To be disposed of in Belgium by the 
Foreign Liquidation Commission is the 
Resistance, which was fitted with a bow 
and rudder for seagoing purposes and 
which was converted to operate at 50 
cycles. Now in the hands of the Recon- 
struction Finance Corporation at the 
Philadelphia Navy Yard is the Sea- 
power, which also was used in the Euro- 
pean theater. 
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Union Electric Power Co. 
Sues Illinois Power Co. 


Union Electric Power Co. recently 
filed a suit in the St. Clair County 
Circuit Court at Belleville, Ill., against 
Illinois Power Co. to recover $390,212 
claimed to be due on a contract for 
electric power supplied in Madison and 
St. Clair Counties. The petition alleged 
that Illinois Power owed $3,143,212 for 
electric current provided between No- 
vember, 1944, and September, 1945, but 
has paid only $2,753,000. Both com- 
panies are affiliates of the North Amer- 
ican Co. 

Allen VanWyck, president of Illinois 
Power, in commenting on the suit, said 
that the contract with Union Electric 
was a point in a $9,000,000 claim filed 
by Illinois Power against the North 
American Co. This claim is pending be- 
fore the Securities and Exchange Con- 
mission. 

It is understood there has been a con- 
troversy over the interpretation of 4 
variable charge based on total consump 
tion in the Union Electric contract. 


Co-op Lines Approved 


South Kentucky Rural Electric Coop 
erative Corp. has been authorized by the 
Kentucky Public Service Commissio® 
to construct 990 miles of extensions ® 
Adair, Casey, Clinton, Lincoln, Me- 
Creary, Pulaski, Russell, and Ways? 
Counties. The cost will be $1,020,000. 









"Fr Pa OO 


o TF 


p 
he 


on 


[c- 


pe 


LD 


Symington of SPA Would 
Close Magnesium Plants 


Surplus Property Administrator Advises Congress That Privately 
Owned Plants Can Supply Nation’s Needs—Certain Government 
Plants Would Be Kept in Standby Condition or Partial Production 


The government’s 13 magnesium re- 
duction plants would be kept out of 
production—some of them held for 
standby—-under a report submitted to 
Congress recently by Surplus Property 
Administrator W. Stuart Symington. 

Symington pointed out that privately 
owned plants will be able to supply 
the nation’s foreseeable demands over 
the next few years, and that the govern- 
ment now owns a stockpile of virgin and 
scrap magnesium equal to two years’ 
normal consumption. 

Three privately owned plants have 
an annual production capacity of 30,- 
000 tons. Government plants, costing 
about $370,000,000, have annual capac- 
ity of 263,000 tons. 

Government-owned plants which Sym- 
ington recommended be retained in 
standby condition, or in partial pro- 
duction if need be, are the Dow Chemi- 
cal plant at Freeport, Tex.; Dow Mag- 
nesium plant, Velasco, Tex.; Diamond 
Magnesium plant at Painesville, O.; 
the Magnesium Reduction plant at 
Luckey, O.; the Electrometallurgical 
plant at Spokane, Wash.; and the New 
England Lime Co. plant at Canaan, 
Conn. 

Suggested for sale or conversion to 
other work were the Basic Magnesium 
plants at Las Vegas and Gabbs, Nev.; 
the Dow plant at Ludington and Marys- 
ville, Mich.; International plant at Aus- 
tin, Tex.; Permanente plant at Man- 
teca, Calif.; Amco plant at Wingdale, 
N. Y.; Ford Motor Co. Magnesium 
plant at Dearborn, Mich.; and the 
Mathieson plant at Lake Charles, La. 

Despite an assertion in the Syming- 
ton report that “power is a significant 
factor in costs of the electrolytic proc- 
ess, the Diamond Magnesium plant at 
Painesville has the second highest 
power cost—4.77 cents per pound—of 
any of the seven electrolytic process 
plants. The process requires from 8.5 
to 10 kw.-hr. per pound of magnesium. 
Of these electrolytic process plants, 
which the report recommended be kept 
in standby condition, the Dow plants at 
Freeport-Velasco, Tex., have the lowest 
power costs, 1.58 cents per pound. The 
three ferro-silicon process plants which 
were recommended for retention as 
standbys include the one with the high- 
est power cost, the Electrometallurgical 


plant at Spokane paying Bonneville 
2.26 cents per pound, but the Luckey, 
O., plant, at 0.44 cents per pound, and 
the Canaan, Conn., plant, at 0.86 cents 
per pound had the second and third 
lowest power costs of all ferro-silicon 
plants. These two were recommended 
for retention. 

The Dow-Texas plants were served 
by two power stations, one of which 
had a 20,000-kw. steam unit—owned 
by Defense Plant Corporation, but in- 
stalled in Dow’s station. The Velasco 
station has three steam turbines, one 
35,000-kw., one 40,000-kw., and one 
45,000-kw. Dow has the right of first 
refusal on these plants. These gener- 
ating stations, along with that serving 
the Mathieson plant at Lake Charles, 
La., the latter of which had the lowest 
power costs of any electrolytic plant 
at 1.11 cents per pound, or slightly over 
1 mill per kw.-hr., both used low cost 
natural gas for fuel. 

The Mathieson station had eight 7,- 
500-kw. steam turbines, of which six 
were in standby shape, one 15,000-kw. 
and one 35,000-kw. unit. Both the two 
larger machines were in standby shape, 





CONGRATULATIONS—L. M. Klauber, 
left, vice-president of San Diego Gas 
& Electric Co., receives the congratula- 
tions of K. M. Ryals, president of the 
Pacific Coast Electrical Association, for 
his recent address at the meeting of the 
association in which he predicted 
atomic energy will be no threat to 
utilities for years to come 


ELECTRICAL WORLD @ December 22, 1945 


and the latter was sought by the In- 
terior Department for return to Lake 
Catherine, Ark., to the Jones Mills 
Aluminum plant power station, for 
which it was designed originally. The 
Symington report appraised the Mathie- 
son steam power station as the Lake 
Charles plant’s most valuable selling 
asset for other uses. 

Commenting on the power costs at 
the Diamond-Painesville plant and the 
Dow-Michigan plant, the report noted 
that “the eastern plants suffer from the 
high costs of coal-generated power,” 
adding: 

“Rates set by private utilities at 
Painesville and Dow-Marysville need 
to be explored to see if some re-adjust- 
ment is possible, now that war demands 
for power in these industrial areas have 
dropped off.” 

Harking back to criticism by mem- 
bers of Congress of the cancellation 
charges imposed on DPC by the Bonne- 
ville Power Administration in connec- 
tion with energy contracts between BPA 
and DPC for aluminum magnesium 
plants in the Pacific Northwest, the 
Symington report cited disadvantages 
accruing to Northwestern magnesium 
plants from “inflexible” Bonneville con- 
tracts. 

“The contracts with government 
power authorities for sale of blocks of 
power on an inflexible basis have been 
a handicap to both the electrometal- 
lurgical Spokane plant, (which buys 
from Bonneville) and the Basic Magne- 
sium plant (which buys from Boulder 
Dam.) If secondary power could be 
used (and it should be available in 
large quantities on a relatively firm 
basis now that the war is over) or if 
the firm power rates could be made 
on a flexible basis, it would enhance 
the disposal value of these two plants, 
whether for magnesium or for other 
electrochemical uses.” 


Albuquerque Utility Plans 
$215,000 Expansion Outlay 


Plans of Albuquerque Gas & Electric 
Co. to expand its electric service in 
Albuquerque, N. Mex., at an outlay of 
$215,000, were announced recently by 
Arthur Prager, president and general 
manager. He made the announcement 
upon his return from New York whcre 
he conferred with officials of the Federal 
Light & Traction Co., the parent firm. 

Work will consist mainly of rebuild- 
ing many of the company’s overhead 
distribution lines and installation of two 
new substations, one of 6000 and the 
other of 2000-kw. capacity. 

Prager said materials already have 
been ordered, and work will start as 
soon as they are delivered. 
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Ontario and Quebec 
Will Develop Ottawa 


Ontario Hydro Commission Will 
Build 400,000-Hp. Plant at Des 
Joachims and 2 Smaller Plants 


An agreement between the Provinces 
of Ontario and Quebec concerning the 
power development of the Ottawa River, 
boundary between the provinces, has 
cleared the way for a five-year, $200,- 
000,000 expansion program of the Hy- 
dro-Electric Power Commission of On- 
tario. 

Long sought by both provinces, the 
agreement, which has been approved by 
both legislatures, gives Ontario exclu- 
sive rights on the upper half of the Ot- 
tawa River and Quebec exclusive rights 
on the lower half. (For map of river 
and possible power sites see ELECTRICAL 
Worip, December 30, 1944, Page 5). 
The Federal Government has abandoned 
its rights on the river to the provinces. 

Projects already announced by Dr. 
T. H. Hogg, chairman of the Hydro- 
Electric Power Commission of Ontario, 
include a 400,000-hp. plant at Des 
Joachims at a cost of $50,000,000; trans- 
mission lines and terminal stations for 
delivery of power from the new plant, 
$20,000,000; a 50,000-hp. plant at Stew- 
artville, near Arnprior, on the Mada- 
waska River, $7,500,000; and a 70,000- 
hp. expansion at the DeCew Falls plant 
on the Welland River, $7,500,000. 

At Des Joachims, which is 200 miles 
north of Toronto and 160 miles north- 
west of Ottawa, there will be a concrete 
dam 2,500 feet long and 135 feet high. 
A control dam will also be constructed 
to regulate the water. Power will be 
used in the southern Ontario system, in- 
cluding Toronto and the district extend- 
ing from Cornwall to Windsor. It is 
expected that the first power will be 
available in 1949. 

Dr. Hogg said the decision as to 
whether the development will be 25 or 
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60-cycle, which are both used in the 
province, has not yet been made but will 
hinge to a large extent on the action 
the hydro municipalities comprising the 
southern Ontario system take in decid- 
ing upon a changeover. 

The dam will create a lake about a 
mile wide and extending up river for 
perhaps 80 miles. Several miles of the 
main line of the Canadian Pacific Rail- 
way will have to be moved as will a 
number of highways. Most of the terri- 
tory is Crown land. 

Power from the DeCew expansion will 
be available by the summer of 1947 and 
from Stewartville by fall of the same 
year. 


Range Installation Cost 
Set at $15 by Duquesne Co. 


To encourage the use of electric 
ranges, Duquesne Light Co. has an- 
nounced that it will make a standard 
range wiring installation for $15 if the 
range is to be located on the first floor 
of a single family dwelling. The com- 
pany will also make liberal contribu- 
tions toward the cost of installing range 
wiring in duplexes and apartments. 

Other conditions in addition to the 
one specifying the location of the range 
are that the applicant purchase service 
directly from the company, that the 
range have a thermostatically controlled 
oven with a minimum of three surface 
units and be the main cooking device, 
and that conditions are those existing 
in the average residence. The plan does 
not apply to such cases where the build- 
ing is served by underground service or 
is more than 100 feet from the com- 
pany’s overhead lines. 

Included in the standard installation 
price of $15 is the replacement of wir- 
ing from the bracket of the house to 
and including the main switch, the 
range circuit, the range receptacle, and 
the connections to existing wiring or 
distribution center. 


START OF A CAMPAIGN TO IMPROVE LIGHTING—E. F. Jeffe, vice-president in charge of sales, Consolidated Edison Co., giv@ 
600 appliance dealers and distributors details of an intensive campaign for improving lighting in New York City 
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September Energy 
Sales Drop 8.4% 


Sales of electrfc energy to ultimate 
customers in September, 1945, totaled 
14,890,243,000 kw.-hr. compared with 
16,259,701,000 kw.-hr. in September, 
1944, a decrease of 8.4 percent, accord- 
ing to the report issued by the Edison 
Electric Institute. 

Revenue from ultimate customers 
amounted to $267,913,400 in September, 
compared with $270,242,400 in Septem. 
ber, 1944, a decrease of 0.9 percent. 

For the twelve months ended Sep. 
tember 30, 1945, the annual use per cus- 





Classification of Sales, September, 1945 


and Change from 1944 


Kilowatt-hour 


sales Million Kw.-Hr. % 

September 1945 1944 Change 
Residential or domestic.2,693 2,483 +84 
Rural (Distinct rural 

errr ee 858 +6.8 
Commercial or industrial 

Small light & power.2,477 2,527 —2.0 

Large light & power.8,023 9,504 —15.6 
Street & highway light- 

Se. cteeer ie aeehes.s 175 174 +04 
Other public authorities 562 624 —10.0 
Railways & railroads 

Street & interurban... 333 3845 —34 

Electrified steam rail- 

ec Ge. 45 200 208 —4.0 
Interdepartmental 45 386 +25.3 
Total to ult. customers.14,890 16,260 —8.4 





tomer advanced to 1,202 kw.-hr. from 
1,132 kw.-hr. for the preceding year, an 
increase of 6.2 percent; the average an- 
nual bill to $41.47 from $40.07; revenue 
per kilowatt-hour dropped to 3.45 cents 
from 3.54 cents, a decrease of 2.5 per- 
cent. 


Reduction Cuts Taxes 


Michigan Public Service Commis- 
sion has ordered Consumers Power Co. 
to reduce its December bills for electric, 
gas, and steam services approximately 
$1,000,000. The reduction is said to 
wipe out virtually all of the company’s 
excess profits tax for 1945. 
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| Resources Planning Board. 
she was appointed chairman of the Uni- 
sted States St. Lawrence Advisory Com- 


Leland Olds Elected 
Chairman of FPC 


Leland Olds was elected chairman of 
the Federal Power Commission this 
week, and Nelson Lee Smith was elec- 
ted vice-chairman. 

Olds returned to the chairmanship 
a year and one-half after having left 
it. He will hold office until the expira- 
tion of his term, in June, 1949. The 
vice-chairmanship is Smith’s first com- 
mission office, and his term will extend 
through 1946. Olds became acting 
chairman last October 1, when former 
Chairman Basil Manly resigned. 

Olds was appointed to FPC in June, 
1939, by President Roosevelt. He be- 
came chairman a year later and held” 
that office until his term expired in 
When his reappointment 
was confirmed in September, 1944, he 
was elected vice-chairman. 

From 1931 until his appointment to 
FPC Olds was executive secretary of 
the New York State Power Authority. 


S In 1936, he was a member of a presi- 
| dential commission assigned to study 


European cooperatives. In 1939 he be- 
came vice-chairman of the National 
Power Policy Committee and a member 
of the Water Resources and Energy 
Resources Committees of the National 


In 1940 


mittee and a year later became a 


cosigner of the executive agreement be- 
}tween the United States and Canada 


regarding development of the Great 


| Lakes-St. Lawrence Basin. 


Commissioner Smith was appointed 


j to FPC in October, 1943, to fill the 
} expired term of the late Clyde Sea- 


vey and was reappointed last June. 
Since September he has been supervis- 
ing commissioner in the natural gas 
investigation. A resident of New Hamp- 
shire, he was a member of the New 
England Governors’ Railroad Committee 
from 1929 until 1931, studying the prob- 
lems of railroad consolidation. In 1933, 
he became a member of the New Hamp- 
shire Public Service Commission and be- 
came chairman a year later. He left the 
Commission in 1941 to become chairman 
of the Board of Investigation and Re- 
search under the Federal Transporta- 


B tion Act of 1940. This position he held 


until his appointment to FPC. 
s 


Michael Straus Sworn In 


Michael W. Straus was sworn in this 
Week as Commissioner of the Interior 
Partment’s Bureau of Reclamation. 
traus replaced Harry W. Bashore, who 


retired after almost 40 years with 
Ureau, 


indi cias ati es 


JENNISON STATION DEDICATION—Top: Ralph D. Jennison, for whom the plant is 





= diet . 


named, beside the commemorative plaque erected by his associates in the New York 
State Electric & Gas Corp. Bottom: Part of the more than 200 guests dine 


N. Y. State Electric 
Dedicates Station 


Jennison Station, third in a series 
of plant additions to the system of New 
York State Electric & Gas Corp. within 
less than five years, was dedicated on 
December 13. The plant, designed to 
burn anthracite culm (ELECTRICAL 
Worutp, December 8, Page 118), has 
the largest traveling grate stoker ever 
made for utility use. At the present 
time the station has one 30,000-kw. tur- 
bine, served by two boilers with 400,- 
000 lb. per hour steam capacity. 

Because the plant located at Bain- 
bridge, N. Y., was designed under war 
restrictions, it has incorporated in it 
many features reflecting those condi- 
tions. Very little copper, for instance, 
was used, and the coal bunkers were 
made of concrete instead of steel. 

In dedicating the plant Ralph D. 
Jennison, president of the corporation 
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and for whom the plant is named, stated 
that while this plant completes a total 
addition of 127,000 hp. to the system’s 
capacity in less than five years, the com- 
pany will continue to do as much or 
more as may be needed to give to south 
central New York electric service second 
to none. 


MVA Hearings Extended 


The Senate Agriculture and Forestry 
Committee has been given until March 
15 to submit a report on the bill to es- 
tablish a Missouri Valley Authority. The 
original 60-day limit expires the end 
of this month. 

Hearings have not yet been sched- 
uled but probably will be held in Febru- 
ary. Senator James E. Murray, Montana 
Democrat and author of the bill, is at- 
tempting to have them held in the re- 
gion. Two other committees have held 
extensive hearings in Washington. 
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Speech and Power 
Travel Same Lines 


Test of 4 Instruments on Lines of 
Arkansas Co-op if Successful Will 
Increase Rural Telephones 


Telephone communication over rural 
power lines moved a step closer to 
reality this week as a test installation 
of four instruments went into operation 
near Jonesboro, Ark., where electronic 
instruments developed by the Bell Sys- 
tem were installed on lines of the 
Craighead Electric Cooperative Corp., 
of Jonesboro. 

REA Administrator Claude R. Wick- 
ard asserted that the test, if successful, 
may open the way for the extension of 
telephone service to many unserved 
rural dwellers who have or will receive 
electric service. 

A similar test installation is sched- 
uled to be put into operation shortly 
near Selma, Ala., using lines of the 
Alabama Power Co. The equipment was 
developed by the Bell System, which 
started working on the problem before 
the war and is just now resuming work 
which was halted by war. REA as- 
signed engineers to the project in 1939 
in an effort to develop a means of speed- 
ing up communication between line 
crews and home offices. Since then, 
numerous tests have been made in the 
field, but the Arkansas installation is 
the first for continuous operation. Field 
tests have been “encouraging,” but 
further testing is necessary. 


3 Radio Frequencies Used 


While it looks like a standard instru- 
ment, the carrier-type phone uses three 
radio frequencies in the 150-500-kc. 
range, below the standard broadcast 
band. One frequency carries the sound 
waves out, one brings sound waves in 
and a third is for signaling. An elec- 
tronic device hung on the pole prevents 
the power from leaking into the phone 
system, and central station facilities al- 
low calls to be switched from system 
to system. One of the problems was 
to prevent mutual interferance from the 
low-frequency, high-voltage power and 
the high-frequency, low-voltage carrier 
currents, each of which use the same 
wire. Reflections from branch lines also 
had to be eliminated and safety devices 
for users provided. 

“REA and its borrowers will be glad 
to continue cooperating with the tele- 
phone industry in its work on carrier 
telephones,” Wickward declared. “We 
look forward to the larger opportunity 
for rural service which is promised in 
this development. The worth of REA- 
financed rural electric systems to the 
nation will be increased immeasureably 


if the same lines which have brought 
the blessings of electric light and power 
to rural homes can also be used effi- 
ciently to link these homes together in 
the nation’s great telephone network.” 


Portland Electric Power 
Hearing Set for January 2 


What is hoped will be the final hear- 
ing in the reorganization case of Port- 
land Electric Power Co. has been set 
for January 2 at Portland, Ore., by 
United States District Judge James Al- 
ger Fee. 

One of the major proposals under 
consideration in the long-drawn-out re- 
organization case provides that the 
stock of Portland General Electric Co. 
and Portland Traction Co., subsidiaries 
of Portland Electric Power, shall be 
sold and the proceeds distributed 
among the stockholders. Previously it 
had been suggested that a new issue 
of stock be distributed to the stock- 
holders. 


Franchise Extended 


Citizens of Litchfield; Mich., have 
voted to extend the franchise of the 
Consumers Power Co. for another 30 
years. 


MEET 


National Association of Purchasing Agents—Public 
Utility Buyers' Group, midwinter convention, 
Edgewater Beach Hotel, Chicago, Ill., February 
4-5. R. C. Wenz, chairman, hiladelphia Co., 

Pittsburgh 19, Pa, 


American Society for Testing Materials—Spring 
“ego Pittsburgh, Pa., February 25 to March |. 
R. E. Hess, assistant secretary, 260 S, Broad St., 
Philadelphia 2, Pa. 


National Rural Electric Cooperative Assoclation— 
Annual meeting, Buffalo, . Y., March 4-6. 
Avery C. Moore, secretary-treasurer, 416 5th St., 
N.W., Washington 1, D. C. 


North Central Electrical Industries—Convention 
and trade exposition, Radisson Hotel, Minne- 
apolis, Minn., March 10-14. W. A. Ritt, sec- 
retary-manager, 234 Foshay Tower, Minneapolis, 

inn, 


Edison Electric Institute—General sales confer- 
ence, Edgewater Beach Hotel, Chicago, Ill., 
April 2-4. Col. H. S. Bennion, mana ing di- 
rector, 420 Lexington Ave., New York I7, N. Y. 

Midwest Power Conference—Annual meeting, Pal- 
mer House, Chicago, Ill., April 3-5. S. E 


Winston, director, Illinois Institute of Technol- 
ogy, Chicago 16, Ill. 


National Electrical Manufacturers Association— 
Spring meeting, Palmer House, Chicago Ill. 
week of April 8. W. J. Donald, managing di- 
rector, 155 E. 44th St., New York 17, N. Y. 


Missouri Valley Electric Association—Engineering 
conference, Hotel Continental, Kansas City, Mo. 
April 10-12, 1. D. Pettegrew, director, 1004 
Baltimore St., Kansas City 6, Mo. 


Electrochemical Society—Spring meeting, Tutwiler 
Hotel, Birmingham, Ala., April 10-13. Colin G. 
Fink, sectetary, Columbia University, 3000 Broad- 
way, New York 27, N. Y. 


National Electrical Wholesalers Association—An- 
nual convention, Stevens Hotel, Chicago, Ill., 
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Utility Operating Revenues 
Drop 1.0% in Septembe, 





Electric operating revenues of the 
larger privately owned electric utilities 
in the United States in September, 1945, 
were $254,718,000, as compared 
$257,216,000 in September, 1944, a de. 
crease of 1.0 percent, according to fig. 
ures released by the Federal Power 
Commission. 

Revenue deductions (including oper. 
ating expenses, depreciation and taxes) 
were $196,234,000 or 0.9 percent under 
those of September, 1944. 

Gross income, including other utility 
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operating income, decreased 1.2 percent , 
to $65,693,000 and net income in Sep l 

tember, 1945, was $40,470,000, an inf ¢ 

crease of 3.6 percent from the net for , 

September, 1944. 1 

e W 
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Utility Sale Approved ‘ 
t 


New Mexico Public Service Conf }, 
mission has approved the sale of thi §, 
franchises and assets of the Dawswi a. 
Division of the New Mexico Powe 
Co. to the Trinidad Electric Tram ti, 
mission, Railway & Gas Co. of Trinidaif of 
Colo., for $526,101. The Dawson D 
vision operates in Colfax and Mou of 
Counties of New Mexico. 







INGS 


April 21-25. C. G. Pyle, managing direct 
500 Fifth Ave., New York, N. Y. 
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American Institute of Electrical Engineers—No 
eastern district, Buffalo, N _ April 242 
H. H. Henline, national secretary, 33 W. 
St., New York 18, N. Y. 






International Lighting Exposition—Stevens Ho 
Chicago, Ill., April 25-30. A. B. Coffman, 
ager, 111 W. Jackson Blyd., Chicago &, lll 








Previously Listed 






American Institute of Electrical Engineers 





convention, New York, N. Y., January it 
H. H. Henline, secretary, 33 W. 39th St. y, 
York 18, N. Y. Deri 





All 
the 





Institute of Radio Engineers — Winter tech 
meeting, Astor Hotel, New York, N. Y..# 















ary 23-26. Haraden Pratt, secretary, 

42nd St., New York 18, N. Y. P 
Pennsylvania Electric Association — Syster op of t 

tion committee, Roosevelt Hotel, Pitts/and 





airman, 


Pa., February 6-7; A. R. Deck, ch 
ton St., 


politan Edison Co., 412 Washin: n 
ing, Pa. Transmission and distribution 0 
tee, Benjamin Franklin Hotel, Philadelphis, 

Elect 


wan, 
sold 
Palit 






February 7-8; C. C. Moler, chairman, 
mac Edison Co., Hagerstown, “sotel, fi 
equipment committee, Roosevelt Hotel J 
burgh, Pa., February 14-15; B. E. Hedy 
man, Philadelphia Electric Co., 90 

St., Philadelphia, Pa. 







As} 







Canadian Electrical Association—Winter SMS Ay 
ence, Chateau Frontenac, Quebec Citi h 
ary 11-12. B. C. Fairchild, manag! as g 





704 Tramways Bidg., Montreal, Canace. Co, 1 
lines 
ties 






Missouri Valley Electric Association—Poxt 
conference, Hotel Continental, Kansas - 
February 13-14. 1. D. Pettegrew, o1ree™ 
Baltimore St., Kansas City 6, Mo. 
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‘f Reclamation Bureau Will 
1! Aid on Chinese Projects 


It A contract providing U.S. technical 
«© assistance for China in its Yangtze 
5, River development program, but re- 
 & quiring no financial commitment by this 
le & country, has been signed by the Chi- 
iB nese government and the Bureau of 
et ® Reclamation. 

Interior Secretary Harold L. Ickes 
eB announced last week that the Bureau 
8) B will collect a $500,000 fee for designs 
det § and specifications of Yangtze engineer- 

ing projects, perhaps including the 
lity Yangtze Gorge dam, which was de- 
ent scribed in ELectricAL Wortp, March 
e817, page 97. This dam, larger than 
it Grand Coulee, would be planned for 
for ® an ultimate power capacity of more than 
10,000,000-kw. The dam, near Ichang, 
would back up a lake more than 250 
miles in length. Other dams and wide- 
} spread irrigation facilities also are in 
the list of possible projects. It would 
JOM he up to the Chinese government to 
tu finance the projects, which might take 
ws as much as 25 years to build. 
owl Designing will be done in Reclama- 
ral tion’s Denver office under the direction 
ida of J. L. Savage, who toured China and 
1 DM chose potential damsites, including that 
Mow of the Yangtze Gorge project. Savage 
designed Grand Coulee, Shasta, and 
Boulder dams, among others. 


Saskatchewan Purchases 
ie Prairie Power Company 


Nottm The Prairie Power Co., Ltd., with 
headquarters at Regina, has been pur- 
chased by the Saskatchewan govern- 
wie ment from the Calgary Power Co. for 
“it $1,462,000. 

'& On December 1, the Saskatchewan 
Power Commission took over the opera- 
tion of the property. W. E. Ross, Sas- 
katchewan manager of the private util- 
ity, has joined the commission as su- 
perintendent of the transmission lines. 
All other employees were retained by 
the commission. 

Prairie Power Co. operated 600 miles 
of transmission lines serving 53 towns 
and villages in southeastern Saskatche- 
wan. It bought power wholesale and re- 


sold it to other utilities and to munici- 
Palities, 
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Askansas Lines Approved 


1 iTkansas Public Service Commission 
* authorized Arkansas Power & Light 
0. to build 126 miles of distribution 


oe rg in Hot Springs and Clark Coun- 

ecto a South Central Cooperative was 
Uthorized to construct 170 miles in the 
‘ame counties, 

yon 


Billions of Kw.~Hr. 
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Output Curve Gains More Ground 


The electric output curve continued 
to move upward during the week ended 
December 15, 1945, according to figures 
released by the Edison Electric Insti- 
tute. The amount of electrical energy 
distributed by the light and power in- 
dustry totaled 4,154,061,000 kw.-hr., 
compared with 4,096,954,000 kw.-hr. 
during the preceding week. During the 
week ended December 16, 1944, the 
amount of electrical energy distributed 
amounted to 4,563,079,000 kw.-hr., this 
year’s figure representing a decrease 
of 9.0 percent. 

All of the major geographical regions 
of the country reported losses for the 
week ended December 15, as compared 
with the same week last year, according 
to the report by the Institute. 
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Weekly Output Millions Kw.-Hr. 


1945 1944 1943 
Dec. 15 4,154 Dec. 16 4,563 Dec. 18 4,613 
Dec. 8 4,097 Dec, 9 4,538 Dec. I1 4,567 
Dec. | 4,043 Dec. 2 4,524 Dec. 4 4,560 
Nov. 24 3,84! Nov. 25 4,369 Nov. 27 4,403 
Nov. 17 3,985 Nov, 18 4,450 Nov, 20 4,513 
Nov. 10 3,948 Nov. Il 4,397 Nov. 13 4,483 
Nov. 3 3,899 Nov. 4 4,355 Nov. 6 4,414 
Oct. 27 3,937 Oct. 28 4,358 Oct. 30 4,453 
Oct. 3,915 Oct. 21 4,345 Oct. 23 4,415 
Oct. 13 3,931 Oct. 14 4,355 Oct. 16 4,382 
Oct. 6 4,028 Oct. 7 4,375 Oct. 9% 4,342 
Sept. 29 4,039 Sept.30 4,366 Oct. 2 4,359 


Percent Change from Previous Year 








Week Ending 

Ce ee 

Dec. 15 Dec. 8 Dec. | 

New England ...... — 32 — 20 — 40 
Mid Atlantic ....... — 2.7 — 22 — 37 
Central Industrial — 11.4 — 12.7 — 12.8 
West Central . . —- 7 — 16 — 14 
Southern States .... — 12.3 — 13.46 — 15.7 
Rocky Mountain .... — 1.3 — 1.3 — 08 
Pacific Coast ...... —108 —125 — 13.0 
Total United States — 9.0 — 9.7 — 10.6 








SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
mission recently issued a series of orders 
affecting electric utility companies. 


AMERICAN Power & Licut Co.’s amended 
supplemental plan, providing for redemp- 
tion of the Southwestern Power & Light 
Co.’s 6 percent gold debenture bonds at 
110 percent and accrued interest plus an 
additional 5 percent because the deben- 
tures, assumed by American, are not call- 
able until March 1, 1947, has been ap- 
proved. (Release No. 6258). 


Evectric Bono & SHare Co.’s request 
that the commission issue an order approv- 
ing the transfer to the top holding com- 
pany of certain shares of common stock of 
its subholding company, National Power & 
Light Co., owned by Bond & Share benefi- 
cially, but registered in the name of six 
individuals as nominees has been granted. 
The issuance of new certificates to Bond & 
Share for such stock also was approved. 
(Release No. 6266). 


American Power & Licut Co.’s proposal 
to sell all of the outstanding securities of 
its wholly owned subsidiary, New Maxico 
Electric Service Co., to J. M. Murray Jr., 
of Hobbs, New Mexico, for $1,206,000, plus 
$150 a day from last September 30 to the 
date of closing, has been approved by the 
commission. In its unanimous decision, the 
commission exempted the sale from compe- 
titive bidding, because the record indicated 
the buyer and seller are not affiliated; that 
the transaction resulted from arms-length 
bargaining, and that the securities have 
never been publicly sold or listed on any 
exchange. Prior to the proposed sale, New 
Mexico will assign to American all claims 
that it may have against American’s parent, 
Electric Bond & Share Co. and the latter’s 
present or former subsidiary companies. 
New Mexico and American also have agreed 
that American shall receive the benefit of 
any gain or suffer any loss occasioned by 
New Mexico’s over-accrual or under-accrual 
for Federal income and excess profits taxes, 
between Jan. 1, 1942, and the last day of 
the month preceding consummation of the 
sale. American will contribute to New 
Mexico 21,650 shares of the latter’s com- 
mon stock, having an aggregate stated value 
of $433,000 to enable New Mexico to make 
certain accounting adjustments, and will 
cause the subsidiary to eliminate $730,992 
of estimated inflationary items from its 
plant account and to increase its property 
= reserve by $53,000. (Release No. 


Assoctatep Gas & ELectric Corp. has re- 
ceived commission approval for the post- 
effective amendments to its amended plan of 
reorganization. The post-effective amend- 
ments increase the authorized principal 
amount of new debentures from $8,000,000 
to $8,400,000, increase the estimated prin- 
cipal amount of new debentures to be out- 
standing upon consumption of the plan to 
to $8,000,000 from $7,400,000, provide a 
form of trust indenture under which the 
new debentures are to be issued and indi- 
cate the conversion rate, pursuant to the 
formula set forth in the plan, as amended, 
whereby the new debentures are to be 
convertible into new common shares of the 
surviving company on basis of 2.95 shares 


of new common for each $50 principal 
amount of new debentures. The amended 
plan of reorganization of Associated Gas 
& Electric Corp. was approved by the 
commission on April 14, 1944. (Release 
No. 6274). 


Ou1o River Power, Inc.’s proposal to 
issue and sell to its parent, Ohio Public 
Service Co., up to 20,000 shares of its 
$100 par value common stock and to use 
the proceeds in financing additional gen- 
erating facilities has been authorized. The 
parent company is to acquire the shares 
from time to time prior to May 2, 1946, 
at par. (Release No. 6268). 


York (Pa.) Raiways Co.’s plan for 
reorganization and eventually dissolution 
and liquidation has been approved by the 
commission. The plan calls for York Rail- 
ways to pay the full liquidation value of 
$4,387,000 for its outstanding bonds, plus 
$50 a share and accrued dividends for 
3,186 shares of publicly held 5 percent 
cumulative preferred stock. Metropolitan 
Edison, a subsidiary of the NY PA NJ 
Utilities Co., would assume all the remain- 
ing liabilities of York Railways and as 
sole remaining holder of 28,814 shares of 
its preferred stock, all remaining assets. 
York Railways would sell to the Edison 
Light & Power Co., a subsidiary, all the 
former’s physical properties for $41,455 and 
Edison Light also would buy ftom another 
subsidiary of York Railways, the York 
Steam Heating Co., all its franchises and 
property for $238,298. York Steam Heat- 
ing then would dissolve. Edison Light 
would acquire all the franchises and prop- 
erty—real, personal and mixed—of the 
Glenn Rock Electric Light & Power Co., a 
NY PA NJ subsidiary, and Glenn Rock 
Electric would be merged into Edison Light. 
York Railways then would sell to Metro- 
politan Edison all the former’s holdings 
of Edison Light stock and other items for 
a cash consideration sufficient to enable 
York Railways to pay its obligations. (Re- 
lease No. 6285). 


Union Etectric Co. or Missourr’s pro- 
posal to acquire approximately $91,000 of 
purchase money and rental notes from its 
subsidiary, Union Electric Land & Develop- 
ment Co., has been approved by the com- 
mission, which also sanctioned payment 
by the subsidiary to the parent company 
of all of the former’s cash and other assets. 
(Release No. 6277). 





UTILITY REPORTS 


Net Income 
945 19 


*Birmingham Electric $1,302,100 $1,443,723 
*California Electric Power 

RN ce te 1,383,311 1,296,889 
*Central Illinols Light.... 1,451,522 1,426,900 
Central Power & Light... 1,769,759 1,780,882 
+Florida Power and sub.. 1,628,069 1,644,480 
fillinois Power ............. 2,636,574 2,017,184 
fLoulsville Gas & Electric.. 1,187,275 1,233,524 
tNorthern States Power 

(Del.) and subs......... 4,872,589 4,580,036 
*Savannah Electric & Power 266,192 397,992 
*Sioux City Gas & Electric. 664,029 626,194 
{West Texas Utilities....... 1,331,444 1,289,592 
¢tWisconsin Power & Light 6,440 1,582,556 





*Twelve months ended October 31. 
tTwelve months ended September 30. 
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New Encianp Gas & Execrric Associa. 
TION and its subsidiary, New Hampshire 
Gas & Electric Co.’s joint application. 
declaration, outlining terms for the merg. 
ing of the Derry Electric Co. and the Lam. 
prey River Improvement Co. into New 
Hampshire, has been approved. (Release 
No. 6273). 








Applications Filed 






Encingers Pusiic Service Co. has pro- 
posed to sell all 15,000 outstanding shares 
of capital stock of the Western Public 
Service Co., a subsidiary, to W. C. Gilman 
and Associates. The price amounts to 
$843,000. It is provided in the purchase 
agreement, dated December 3, 1945, that 
on or prior to the consummation of the 
sale, Western will pay its demand note 
now held by Engineers in the principal 
amount of $508,000. (Release No. 6280). 


Burraco Nracara Exvectric Corp. has 
filed an application for authority to issue 
and sell 350,000 shares of its authorized but 
unissued preferred stock, $100 par value, 
under competitive bidding conditions. Pro- 
ceeds, augmented by treasury funds, will be 
used to redeem the 350,000 presently out- 
standing shares of preferred stock, 5 per. 
cent series, at $105 a share. Details re- 
garding the redemption price of the new 
series of preferred stock will be supplied 
by amendment. (Release No. 6272). 


NY PA NJ Urmurties Co. and its sub- 
sidiary, Staten Island Edison Corp., ins 
joint application, have asked the commis 
sion to approve certain transactions de 
signed further to simplify Staten Island’: 
corporate structure and free current and 
future earnings for the payment of divi 
dends. The proposed transactions include 
the purchase by NY PA NJ of 2,725 shares 
of Staten Island’s preferred stock for $272; 
500 from another of its subsidiaries, New 
York State Electric & Gas Corp. Thes 
shares would be reclassified into 2,72 
shares of new common stock of Staten 
Island, which proposes to cancel 100.00) 
shares of Treasury stock and to reduce 
another 260,000 shares of such non-votint 
common to 130,000 shares of new voting 
common stock. Staten Island would trans 
fer its earned surplus as of Oct. 31, 194, 
to unearned surplus-special together wit 
$3,174,912 which is to be created by reduc 
tion of the company’s capital. Staten Islan( 
proposes also to declare and pay, from 
unearned surplus-special, a dividend ¢ 
$995,437 upon the proposed 132,725 shares 
of new common stock. (Release No. 6278). 














































NorTHERN States Power Co. or Di 
AWARE, and its subsidiary, Northern State 
Power of Minnesota, have joined in askitt 
the commission to approve the pro 
postponement of the payment of inst 
ments on the Delaware company’s open # 
count indebtedness due Dec. 31, 1945, 
aggregating $1,728,250.91, until De 
31, 1946. The joint application stated tht! 
it is expected that the indebtedness ¥ 
be fully extinguished through the pro 
liquidation of the Delaware company. eat 
while the Minnesota company will nT 
gate on its books the sum of $1,728,250 
of its earned surplus as not being avall# 
for dividends on its common stock. '* 


lease No. 6289). 



















November Bills Cancelled 


Grand Island, Neb., Municipal Sys 
cancelled all November bills. 













DESIGN - CONSTRUCT: OPERATE - MAINTAIN 


Dispatching System 
for Metermen 


J. L. LINEBACK 


Superiatendent of Meters 
Cincinnati Gas & Electric Co. 


Metermen pick up the major part 
of their day’s assignments before they 
leave on their tours, but to minimize 
travel and achieve efficiency they call 
headquarters at frequent intervals so 
that urgent assignments can be given 
the man nearest the location where 
the investigation is to be made. To 


- 


avoid congestion at the receiving 
phones these calling times are sched- 
uled in advance with such staggering 
as to have most spread out at quar- 
ter-hour intervals. Each man reports 
two or four times during the day, 
the foot men once, and those driving 
automobiles twice in forenoon. The 
call schedule is repeated in afternoon. 

So that the dispatcher can tell in 
an instant whether there is a special 
assignment for any meterman when 
he phones in, there is a clip for each 
man on the dispatching board. When 


PIGEONHOLES AND CLIPS make messages for meter installers readily available to 


dispatche; 


Vera Rieckoff whenever any metermen phone in during the day 
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she has read the instructions to him 
over the phone she puts the slip in 
the pigeonhole assigned to him. In 
this way he has a complete written 
record of the present day’s assign- 
ments along with the ensuing day 
when he reports and opens the door 
of his particular pigeonhole at the 
close of his day’s work. 


Distribution Staff . 
Duties Summarized* 


Joint Line Representative 


In a typical Eastern utility com- 
pany the joint line representative has 
general charge of relations with for- 
eign companies concerning the joint 
use of poles and the maintenance of 
poles and lines jointly occupied. It is 
his duty to see to it that agreements 
concerning such ownership and main- 
tenance are properly executed and 
that proper charges are made; also 
that all bills connected with the joint 
use of poles are checked by him. This 
official is expected to suspend all 
unusual joint line construction proj- 
ects, when the particular benefit is 
for the foreign company, until these 
are individually approved by the dis- 
tribution superintendent. The repre- 
sentative is responsible for the peri- 
odic inspection and minor repairs of 
poles and lines; the issuance of 
proper orders to make such repairs 
as are necessary to maintain this 
property in good condition, and 
records of such inspections, 

Another duty is to keep an up-to- 


* One of a series of presentations covering 
the essential duties of officials of a public 
utility distribution department serving be- 
tween 50,000 and 75,000 meters. Organization 
of the distribution department was outlined 
in ELECTRICAL WORLD, October 13, 1945, page 
106 
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date record of all condemned pole 
replacements including those in for- 
eign company custody. Each case 
has to be followed up to see that the 
pole is replaced promptly. Every 
March he is required to furnish a list 
of potheads, cable and manholes to be 
inspected. The representative is held 
responsible for the file of legal docu- 
ments located in a vault at the head- 
quarters office of the department and 
for keeping up to date such records 
as are necessary to identify each doc- 
ument. Information about unusual 
troubles reported is to be recorded 
under his responsibility in an “Un- 
usual Trouble Book” maintained by 
the department to enable exceptional 
operating occurrences to be analyzed 
for the benefit of the department. 
Each day when the main office of 
the department is open for business, 
the joint line representative is to be 


present between noon and | p. m. in 
the maintenance supervisor's office to 
function as trouble operator. 

During the last two weeks of March, 
June, September and December he is 
required to examine the following 
kinds of orders, discuss them as may 
be necessary with the persons to 
whom they have been issued, and to 
report to the superintendent of dis- 
tribution on any cases where such 
orders have not been completed 
within a reasonable time: (a) Work 
orders, incomplete work orders file; 
(b) Work orders for work under the 
monthly “blanket” as found in the 
possession of the general line fore- 
man, distribution clerk, meter super- 
intendent or maintenance supervisor; 
(c) Trouble Reports, for minor re- 
pairs, as found in the possession of 
the general line foreman or electrical 
construction foreman. 


House Numbering Made Easy 


F. H. MEIER 


Consumers Power Co., Muskegon, Mich. 


It will no longer be necessary for 
a customer of Consumers Power Co. 
in Muskegon County, Mich., to give 
such directions as this: “I live a mile 
beyond Stumpy Corners. Turn left 
at the next road until you reach the 
ravine, the first house on the left 
past the big elm tree. You can’t 
miss it!” 


Muskegon officials have long fa- 


vored setting up a house number- 
ing system in the county and finally 
the project was gotten under way 
with the cooperation of the Muskegon 
County Road Commission and the 
Township Supervisors. 


Consumers Power Co.’s part in the - 


project was the numbering and plac- 
ing of numbers on the houses. Since 
the-Greater Muskegon numbering sys- 


ee ee 





MEASURING DEVICE consisting of a revolution counter (inset) on bicycle wheel attached 
to automobile helps utility to assign numbers to houses in an entire county. The wheel, 
with a circumference of 6.6 ft., makes 800 revolutions per mile. Houses are numbered 
on the basis of 800 numbers per mile. County and township authorities cooperated 
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tem was set up on the basis of 800 
house numbers to the mile it was 
logical to follow this plan in the 
county, starting from the base line 
roads running North and South, East 
and West. 

It was evident to Avery Knowles 
and Fred Bolt of the company meter 
department that the task would take a 
lot of pacing or use of a measuring 
wheel to provide the right house 
numbers for a whole county. To 
make the job quicker and easier they 
found a bicycle wheel with a cir. 
cumference of 6.6 ft. which would 
thus make 800 revolutions per mile. 
By placing a revolution counter on 
this wheel a new number would be 
turned up at each revolution. This 
way, regardless of how close or how 
far apart the houses were, numbers 
were always available from the coun- 
ter without any chance for a mixup. 

The wheel was set in an ordinary 
bicycle fork and attached to the rear 
of a service car as shown by means of 
a flat iron bar which is in turn bolted 
to the rear bumper. 


Fault Location Narrowed 
by Tone on D. C. Network 


PAUL B. HULL 
Assistant Superintendent, Electric Distribution, 


Public Service Co. of Colorado, Denver 

A “5-cycle” tone applied to a 2} 
sq. mi. d.c. distribution system, much 
of it meshed by alley ties between 
mains, was recently effective in locat- 
ing the cause of a heavy ground on 
the positive side of the system. Con 
trary to expectations the tone came 
through in such strength as to be 
heard in the earphones when the ex- 
ploring coil was 8 to 10 ft. away from 
the faulty loop. It was behind this 
loop that the conductor was found to 
have cut through the insulation be 
cause of the weight involved in 4 
nine-story vertical run. It appeared 
to have happened during a severe 
thunderstorm. Apparently the breaker 
in the ground-lead of the middle wire 
of the 250/500-volt system, although 
set for 900-amp. instantaneous tip, 
opened before the 500-amp. fuse blew. 
It could not be reclosed because the 
fault was a permanent one. 

After unsuccessful effort to bum 
the fault clear with 300 amp. for 1} 
hours (controlled through a walel 
rheostat) it was decided to try locat 
ing the fault with a tone similar ! 
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that customarily employed in tracing 
underground cables. The tone-gen- 
erator devised gave about 300 inter- 
ruptions per minute and was con- 
nected between middle wire and 
ground through enovgh resistance to 
limit current to 15 amp. Arcing at 
the contacts was minimized by shunt- 
ing with three 24 mf. capacitors taken 
from mercury-vapor lamp ballasts; 
at the same time they helped create a 
sharper, clearer signal in the listen- 
ing device. 

The exploring coil consisted of 
twelve turns of No. 18 wire wound 
on a 12-in. by 18-in. wooden frame. 
The telephone receiver was 200 ohms. 
By climbing the poles and holding the 





WARNING SYSTEM 
identifies location of trouble in coal 


indicates and 
Supply line. Arching of coal in chute 
(a) causes rod and tilt tube to drop, 
Sounding horn and operating center 
light on boiler gage board (b). Top 
nd bottom lights indicate trouble on 
Weight scale or mill. There are two 
Pulverizing mills per boiler 
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exploring coil alongside the conductor 
it was possible to tell by the absence 
of the tapping sound whether the fault 
was beyond the point explored. Since 
much of the d.c. system was networked 
with two mains on streets about eight 
blocks apart and eight or nine alley 
runs being tied solidly from main to 
main, there was some skepticism. The 
tone could be heard, however, with 
varying intensity all over the net- 
worked area, so it became a matter of 
locating the defective service or loop 
by a process of elimination. 

Txouble was found in the fourth 
alley investigated and, when run 
down, was located in a nine-story 
office building. 


CYRIL BLAZING 
Chief Engineer, Dubuque Plant 


Interstate Power Co., Dubuque, Iowa 

Stoppage of coal at any one of three 
key points on its route from bunker 
to boiler at Dubuque station of Inter- 
state Power Co. sets off both visual 
and audible signals in the boiler 
room. These three points where warn- 
ing is initiated are the coal scale, 
the shute leading to the feeder supply- 
ing the pulverizing mill and the pul- 
verizing mill itself. 

The Seco coal scales at this plant 
are provided with a mercury tilt tube 
arranged to close a timer circuit each 
time the weight scale dumps. If for 
any reason coal fails to flow down 
and start filling the hopper for 
another cycle within a certain inter- 
val after dumping, an alarm is 
sounded and an annunciator light on 
the boiler gage board indicates the 
scale in trouble. 

Below the weigh scale in the chute 
leading to the feeder supplying the 
pulverizing mill, coal occasionally 
arches over, particularly when wet, 
cutting off the flow. To detect this 
source of trouble a 4-in. rod has been 
thrust through the chute wall. A bell 
crank type of follower bearing on 
this rod carries a tilt-tube. When 
stoppage of coal flow allows the out- 
board portion or the rod to overbal- 
ance the portion inside the chute, it 
tips down bringing with it the fol- 
lower. The tilt tube closes the alarm 
circuit, warning the operator and 
identifying the chute. 

Over-current relays on the Ray- 





mond pulverizing mill motor supply 
circuit initiate similar warnings in 
the event of trouble from that quar- 
ter and will stop fuel flow to the mills 
in case the mill motors are over- 


loaded. 


Insulator Brackets 
Now Welded, Were Cast 





F Lincoln Electric Co. 
INSULATOR holding brackets. Welded 


design (top righf) replaces former cast 
bracket (left), Absence of recessed 
holes in welded bracket (bottom left) 
permits easier assembly of bolts than 
former cast design (right) 


Simplicity and ease of designing 
small parts in welded steel was strik- 
ingly illustrated recently when the 
Delta-Star Electric Co., Chicago, 
found itself without necessary 
brackets for holding insulators on 
equipment for high-voltage and high- 
current electrical distribution systems. 

The brackets being used were cast 
malleable iron and inability to secure 
satisfactory quantities caused the en- 
gineers to think of a redesign, accord- 
ing to a report received by The Lin- 
coln Electric Co., Cleveland, Ohio. 
In a short time Delta-Star had re- 
placed the cast brackets with welded 
steel brackets, making in each case a 
small saving in weight and cost re- 
ductions of from 20 to 35 percent. 


Assembly Time Reduced 


In addition, on one bracket they 
reduced assembly time because the 
welded bracket had no recessed holes 
which on the cast brackets had made 
it difficult to tighten the bolts. 

For quick action the welded rede- 
signs were fairly close reproductions 
of the original cast brackets, and de- 
sign improvements using lighter sec- 
tions are being considered for the 
next lots of welded brackets. 






Arc Quenching Chamber 
Ups O.C.B. Capacity 


A. R. MILLER 


Development Engineer 
Roller-Smith Co., Bethlehem, Pa. 

Good conduction and high capac- 
ity per cubic inch of space were aims 
in deciding upon the use of a new arc 
quenching chamber in a new series of 
oil circuit breakers. Another objec- 
tive was to reduce the internal tank 
pressure. 

This quenching chamber is a brass 
cylinder which contains a nest of fe- 
male arcing contacts. One end is 
threaded for attachment to the sup- 
port; the other is capped with a Mi- 
carta ring with orifice sufficiently 
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CURVES, which were derived from 
oscillograms, show acceleration and ve- 
locity of male contact at various posi- 
tions and the points at which arcing 
begins and ends 





QUENCHING CHAMBER on left is be- 


ing replaced after inspection. The 
chamber on the right is in position and 
has the male contact inserted 


large to receive the male arcing con- 
tact. 

The arc extinction is accounted for 
by a principle termed “Exotherm.” 
It is based on the fact that, as the 
temperature of a gas increases, its 
conductivity increases (but not line- 
arly); also, as the pressure of a gas 
increases, its conductivity decreases. 
\ny arrangement whereby the heat of 
an are can be extracted tends to make 


Salt Sprays Safe 


Salt water from harbors or rivers 
can be used for fire-fighting with prac- 
tically as much security as so-called 
fresh water of city reservoir and 
pumping systems. This was demon- 
strated by H. F. Brown. assistant elec- 
trical engineer of the New Haven 
Railroad, at a recent fire chief assem- 
bly in New Haven. 

Readings were taken at the nozzles 
from which the streams or sprays 
were directed at a structure (see fig- 
ure) designed to simulate the 11-kv. 
electrification system of the railroad. 
The grid on which the water impinged 
was energized from a 5-kva. 60-cycle 
transformer with a 100/1 potential 


Nozzle Voltages and Currents Using Salt and 
Fresh Water Sprays and Streams on 11-kv. Conductors 





Volts Water Stream 
kv. 





Test or Fog psi. in t. \ 
A 11.8 Salt Stream 55 1 15 30-50 1.0 
B 12 Salt ‘og 100 1 15 <1. 0 
ie 12 Salt Stream 40 1% 40 <i. 0 
D 12 Salt Stream 60-70 1% 40 0 0 
E 12 Salt Stream 45 1\ 45 0 0 
F 11.8 Fresh Stream 60 114 30 0 
G 11.5 Fresh Stream 60 14 18 50-60 5t 
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Pressure 





the arc medium non-conducting, and 
thereby quenches the arc. 

In this chamber such cooling is ac. 
complished by bringing the arc inti- 
mately in contact with the oil; at cur. 
rent zero it is intended to have the 
hot gases so disposed that a maximum 
of heat will be transmitted away and 
consequently raise the - dielectric 
strength to a point where the arc is 
quenched as the current wave passes 
through zero. 

At this same time, the high pressure 
inside the quencher assists in the 
process. The arc causes the pressure 
to rise and consequently decreases the 
conductivity of the gas. It also greatly 
accelerates the travel of the male con. 
tact. Both have cumulative effects in 
shortening the overall arcing time. 

There is also a secondary effect 
which takes place outside of the 
quencher due to the fact that the 
gases, which are generated in the en- 
closure, expand through the body of 
oil and are thereby cooled and con- 
densed. This relieves the maximum 
tank pressures to approximately 4 
psi. Another related factor is, since 
the volume of gas is reduced, less 
space internally is required between 
adjacent phase parts of the oil cir 
cuit breaker. 
























































for Fire-Fighting 


transformer applied to actuate the 
voltmeter. A six-milliampere relay 
was inserted to actuate the red light 
whenever the current to ground ex 
ceeded that value. During some of 
the tests the red light flickered on 
and off, showing occasional spurts o! 
current back through the streams o! 
sprays. 

As can be seen from the tabula 
tion, hardly perceptible voltage and 
imperceptible current were detected 
at the nozzle when a 1-in. Rockwood 
Waterfog nozzle was delivering salt 
water spray from a distance of 1) 
feet and at a pressure of 100 psi. One 
test showed practically identical 1 
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A Basic Advance in 


SUBURBAN STREETLIGHTING 


Two new refl 
usin ectors-- 
oo 1000- to 2500-lumen lamps 






clans (open and en- 
+’ successors to the 
d resi- 









These Wwa new nefle 
closed) are the “better sigh 
flector for light-traffic an 
burban streets. 
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When equipped with the new G-E 2500- 
lumen series lamps of 5%-inch light-center 
length and spaced as recommended, these new 
ke it practical and economical to 


uburban streets. 















radial-wave re 
dential streets — the su 


reflectors ma 
meet 1.E.S. Standards for $s 





g scientific light 

















" Jor the ford time, they brin 

of control into the field of minimum-cost street- 

. lighting. 

: Qaull details on these new reflectors can be 
la: obtained by calling your local G-E office. 
nd Apparatus Dept., General Electric Company, 
ted Schenectady 5, N, Y- 








laptalde lo youwr present hoods and insu- 
lators, they furnish greatly improved visibility 
unit-for-unit replacements of radial-wave 


io Street Lighting Builds Good Uilt/ 


as 
reflectors. 
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sults with a ]4-in. stream at 40 ft. 
In order to decrease the effect of 
shunting to ground when using the 


5 kw 


. switch 


--/1,000/110 


transformer 


| _ Milliarmmeter 
or voltrneter 


.._ Disconnect 


--110 volt supply 








salt harbor water, a 500-ft. length of 
hose was inserted between fireboat 
and nozzle. 













70 sa/t or 
fresh 





on a 4,150-volt design. The braid. 
covered cables show evidences of the 
braid rotting away in five years and 
testers found the braid burnt away un. 
der the cable ring with corona cut. 
ting having started, while the Oko- 
prene covering after five years showed 
no signs of any weathering or elec. 
trical damage. Until further expe. 
rience is obtained, the Okonite Co. is 
limiting the operating voltage to 5 
kv. for these Okoprene-covered cables 
which are being manufactured. 






























TEST SETUP for making electrical conductivity observations with salt and fresh water 
sprays and streams on 11-kv. conductors. Red lamp energized by relay whenever 
current to ground exceeds six milliamperes. Readings were taken at nozzle 


Corona Discharge of Okoprene Sheath 


One of the electrical characteristics 
of Okoprene-covered aerial cable was 
determined when a test was made for 
the voltage at which corona would 
occur for both dry and wet condi- 
tions. Results of the tests together with 
those for braid-covered cable are 
given in the accompanying table. The 
tabulation was included in a paper, 
“Factors Which Influence Aerial 
Cable Design and Operation,” by 
Robert J. Wiseman, Chief Engineer, 
The Okonite Co., Passaic, N. J., pre- 
sented recently before the Transmis- 
sion and Distribution Committee of 
the Edison Electric Institute. This is 
an addition to discharge current data 
presented in ELEcTRIcAL Wor p, No- 
vember 24, 1945, page 112. 

The corona test values show that 


the Okoprene-covered cables require 
a higher voltage to cause corona and 
there is only a moderate decrease in 
required voltage for a wet surface 
as compared to a dry surface. For a 
braid covering, the wet surface causes 
a decrease of 50-70 percent, in the 
voltage to cause corona, from that for 
a dry surface. In the case of braided 
cables this corona voltage can be 
lower than the operating voltage. 
These results indicated that a rub- 
ber-insulated cable with an Okoprene 
covering over the insulation should 
have a longer life in service than a 
braid-covered cable. To prove that 
this is so, cables with both kinds of 
covering were installed in the com- 
pany’s Proving Grounds and 7,500 
volts applied between the conductors 


Visual Corona: Fibrous vs. Okoprene-Sheathed Cables 
Insulated for 5-Kv., 3-Phase—Volts to Ground 











No. 1 AWG 
Fibrous 
Item Covered, 
volts 
Cables Tested Dry 
Corona Discharge Appeared 3,300 


Corona Discharge Disappeared 
Equivalent Phase Voltage 
i 24 ease Sennen 4 
orona Discharge Appeare 
Corona Discharge Eiaeepensed 
Equivalent Phase Voltage... ... 


1,800 
1,000 
2,130-1,730 


2,800 
5, 720-4, 850 









No. 1 AWG 350,000 em, 4/0 AWG 
Okoprene Okoprene Fibrous 
Sheath, Sheath, Covered, 
volts volts volts 
4,600 5,000 4,300 
4,100 4,200 2,800 
7,970-7,110 8, 660-7 , 270 7,450-4, 850 






4,400 4,800 1,300 
4.000 3,900 850 
7,630-6,930 | 8,310-6,750 | 2,250-1,470 


December 22, 









Identify Leads on 
Switchgear Diagrams 


A correction for the simplified wir- 
ing diagram, Fig. 1, with article “A 
Method for Identifying Leads on 
Switchgear Wiring Diagrams,” in 
ELEcTRICAL WorLp, October 27, 
1945, page 110. Dots should not have 
appeared at the apparent junction 
points in the schematic method of 
indicating the combining and _ the 
branching out of several leads em- 
braced in a group or trunk indicated 
for simplicity in representation. 
These dot symbols, customarily em- 
ployed to indicate the joining of con- 
ductors, were not on the drawing 
received and are erroneous in the 
reproduction. 


Gear Puller Developed 
for Clock Rotors 


Ring cut from conduit and 
ground flat on one side 


i 

'Meter pivot sc rewed 
Into hole inenao 
rmachine screw 





A HANDY GEAR puller for clock rotors 
and other gear trains has been made uP 
by A. E. Owens of the Kansas Gas & 
Electric Co., Wichita, as shown, from ¢ 
short piece of conduit ground flat 
one side, a machine screw and a meter 
pivot. Assistant meter foreman Owens 
at Wichita uses several gear pulless 
of this type, each made from different 
sizes of conduit, thereby enabling him 
to pull different sizes of gears 
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You can count on the 








tj awrorse 
342 i 3 wR 





FOR MAGNETIC STABILITY 





1€ 


NO WONDER! At the heart of 
this meter is a G-E alnico magnet 


. This surge-resisting magnet owes its stability 


to (1) all-welded, one-piece construction, (2) 
careful control of material and dimensions at 





every step in manufacture, and (3) the inherent- 
ly high coercive force of alnico. It helps make 
the I-30 a meter you can depend upon—a meter 
that maintains its. excellent performance under 


increasing loads in both urban and rural service. 





Include the I-30 in your metering program. 


WATTHOUR 


rs It’s the safe thing to do. Apparatus Department, 
; METERS General Electric Company, Schenectady 5, N. Y. 
; Headquarters for Electrical Measurement 

: 

nt 
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A Method to CALCULATE FAULT CURRENT 


Tables and graph give data 
TRANSFORMERS OP ss 
ah ach een ae for determining the total 
3-Phase i wn RH it ] 1 
eee eee nee instantaneous symmetrical 


Ue tit: a hort-Circui 
ating Rl ra ee Steet % rae ae PPE ERE 


var) tom ene at tt 3-phase bolted fault 


208-VOLT, 3-PHASE, 60-CYCLE, NETWORK SYSTEM current for a fault on any 


load (secondary) bus. 
An example is included 
on the adjacent page. 


By JOHN S. PARSONS 
Distribution Engineer, Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa. 


Method for calculation is applicable 
where the network system uses the same 
rating transformers throughout and the 
length of the secondary loop between ad- 
jacent transformers is approximately the 


same. 
Data tabulated here includes: 


(1) Instantaneous symmetrical fault 
currents, I,, for a bolted 3-phase fault on 
the secondary terminals of transformers 
of various kva. rating and impedance, with 
sustained voltage on _ their primary 
460-VOLT, 3-PHASE, 60-CYCLE, NETWORK SYSTEM terminals. The term “bolted fault” 
oank means a fault having zero impedance. 
Part. (2) Number and size of cables recom- 
Oe mL mended for the secondary loop. 

0.122 (3) The ratio, secondary loop im- 
E24 pedance between adjacent transformers, 


pe ate Z,, for a 100-ft. leng h of loop divided by 
0.170 


0.121 : . Tr 
0.094 given for the various transformers. This 


PEE ratio, Z,/Z,, is an index on a graph from 
emey: te) which can be determined the short-cir- 
al) cuit current. 
0.167 Tabulated data are references for the 
0.119 graph from which can be determined the 
re re 

C fatio and then the total fault current 


0.131 s o see ¢ ¢ 3 
Paros for a fault on a secondary load bus. 


0.062 
Pee —_________AN EXAMPLE 


aghev FIND: Instantaneous symmetrical short- 


circuit currents, I, for a bolted fault on 
0.122 1 
PTT Sy one of the load buses of a 460-volt second- 
0.068 ary network system having six trans!orm- 


y 
yi 
y 
2 
yi 
3 
2 
v4) 
2 
“4 
y 
vy 
2 
2 
2 
yi 
2 
y 
K 
KR} 
ss] 
4 
P| 
| 
4 
r§ 
r 
b 
5 
be) 


5.0 yer Te) 4 
300 ran?) 5,390 A 
300 9.0 aks!) 67 


300 5.0 7,540 100 
300 7.0 5,390 An e2 
300 A abst 100 


500 5.0 12,560 67 
500 eS) 8,970 67 
500 9.0 3) tf 


Biel e) ee) 12,560 100 
500 7.0 8,970 100 
Rie e 9.0 6,980 100 


750 Ae) 18,820 67 400 
750 va) 13,440 A 400 
750 9.0 sem Te) 67 400 


750 i) 18,820 ee) 400 
750 AY 13,440 100 400 
750 9.0 10,460 100 cele) 


1000 5.0 25,100 7 f ele) 
1000 7.0 17,930 67 Cele] 
1000 9.0 13,940 A 600 


1000 Ae) 25,100 100 600 
1000 A) 17,930 100 600 
1000 9.0 13,940 beat) 600 


1500 5.0 37,720 67 600 
1500 7.0 26,940 7A rt 8] 
1500 A 20,960 4 Pele 


1500 5.0 37,720 et Bie] 
1500 7.0 26,940 hee) 500 
1500 AS 20,960 Lb) 500 


the impedance of a transformer, Z,, is 


eK} ers. Each transformer is rated 750 kva., 3- 


se phase and has 7.0 percent impedance. Sec 
oma tty) 


1a eh Z d anact*y ser ] 
ether by a 67 percent capaci'y secondary 
0.085 B a P P : 


Pry loop, which consists of two 400,000 cir. mil. 


; : emma: single-conductor, type RH or V cables pet 
*Z\:/Zy ratio for any other length of ry a CU ltt me tila tr . — be- 
phase. Length of the secondary loop 


is directly proportional to the loop length between adjacent transformers. e 
tween adjacent transformers is 250 ft. 


ondaries of the transformers are tied to- 


ed ee A ec aes <<) 





December 22, 1945 @ ELECTRICAL WORLD 








LD 


SOLUTION: From Table II, I, is 13,440 
amp. and Z,/Z, ratio for 100 ft. of loop 
between adjacent transformers is 0.119. 
Z,/Z, for the system is 2.5 X 0.119 or 
0.298. From the curves for six trans- 
formers and a Z,,/Z, ratio of 0.298, the C 
ratio for the system is 2.55. 


Total fault current is: 
I = I, X (C ratio + 1) 

and by substituting in the equations, 
I = 13,440 X (2.55 + 

This value of fault current is based on 
sustained voltage on the primary side of 
all network transformers. In most cases 
the impedance of the primary feeders is 
negligible. The supply system impedance, 


AE A He 
HLT TTT TT 
= RATIO CURVES FOR VARIOUS Ail ie PT 
7 tf a 


7 
PHASE FAULT ON THE 
SECONDARY TERMINALS i 
ANY TRANSFORMER 


Total short-circuit current from secondary loop 
|; Moximum short-circuit current from a transformer 


"GC" Ratio= 


Vie 


1) = 47,710 amp. 


and where 
it is, should be taken into account. Thi: 
may be done in the following manner. 


however, may be appreciable, 


Assume that the maximum fault on the 


supply bus of the primary substation feed- 


ing the network system is 120,000 kva. 
An equivalent impedance for the network 
transformers and secondary loop in per- 
cent on the kva. rating of one of the trans- 
formers is 941 amp., the full load current 
of a 750-kva., 460-volt transformer, divided 
by 47,710 amp. and multiplied by 100, or 
1.97 percent. Impedance of the supply 
system in percent on the same 750-kva. 
base is 750 divided by 120,000 kva., and 
multiplied by 100, or 0.625 percent. This 
impedance is added in series with the net- 
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ON INDUSTRIAL NETWORK SYSTEM 


work system impedance giving a total of 
2.595 percent impedance on 750 kva. 

Corrected short-circuit current for a 
bolted fault on a network load bus is 100 
divided by 2.595, and multiplied by 941. 
or 36,250 amp. total fault current. In this 
case the inclusion of the supply system 
impedance results in a very appreciable 
reduction in the maximum total current 
into a bolted fault on a network load bus. 

This simplified method is applicable, 
with very little change in its accuracy 
(+ 5 percent max.), where the spacings 
between adjacent transformers connected 
to a loop do not vary more than two to 
one if the average spacing between 
transformers is used. 


0.05 


—<—2.5 


Number of 
transformers 
connected to 
secondary loop 


<—_—_—_ 


$1 





po 
cae 
Chin. 


H 


e im J - 
_ 4 as * ia Si da Fd 
« 4 


S 
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1. Individual feeder regulation 


2. By-pass facilities for the feeder 
breakers, the current transformers, 
the regulating equipment, and the 
power transformers 


3. Two complete power-supply paths 
to each of the outgoing feeders 


This new master DUPLEX unit substation affords in- Don’t overlook the fact that the DUPLEX is: 
creased flexibility as to both substation design and standard G-E unit substation. Your over-all installed 
function, together with a high degree of continuity of St is low, and it is definitely predictable, becaust 
service. Where individual feeder regulation and by-pass = the DUPLEX is standard cquinment 
facilities are required, the DUPLEX provides the way —@ jt is repetitively manufactured 
to do the job at remarkably low cost. ® It is completely assembled for you at the factor 


The DUPLEX unit is especially well suited to The DUPLEX unit substation can be used separatel 
locations where continuity of service is of prime 


; or in conjunction with identical units to make a sub 
importance, because: 


station with a total capacity as large as 20,000 kv 
® It is completely automatic in operation It is compact, easy to install, and easy to move. 


® Its operation is not dependent upon the correct 


Your local G-E sales engineer will be glad to git 
operation of other units | 


you further information. Ask him for a copy ° 
@ it is capable of maintaining, through either trans- _ Bulletin GEA-4478. Apparatus Dept., General Elect! 
former, the total load normally carried by both Company, Schenectady 5, N. Y. 


IG 
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NEW DUPLEX 
Unit Substation 
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. 


Relaying is so arranged that, tr 
voltage disappears at the secondary 
of one transformer, the breaker on 
that side immediately opens and 
the tie breaker automatically closes, 
restoring service in approximately 
105 cycles. 


The DUPLEX provides a “building 
block’’ approach to the construction 
of standard substations which have 
a degree of operating flexibility 
heretofore obtained only by special 
engineering and construction. Small 
or large substations can be eco- 
nomically made up of the same 
basic unit. A single DUPLEX unit 
can be installed at first, and as the 
load grows, additional units can 
be added when they are needed. 


is @ 









illed 33-KV-LOOP CIRCUIT 


1use, 









500 MVA 






2000/2500 KVA 
ctory 
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' 1 600 AMP 
4.16-KV FEEDERS 
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Current and voltage relations in 
the various branches of a Scott- 
connected transformer and the 
proper relay differential connec- 
tions in order to protect the bank 
against internal faults can be de- 
termined by means of a step-by- 
step vector analysis at various 
points in the transformer circuits. 


JOSEPH M. DeGUILMO 


Substation Department, Public Service 
Electric & Gas Co., Jersey City, N. J]. 





The Scott-connection is a scheme by 
means of which a 3-phase to 2-phase (or 
vice be 
secured with the use of only two trans- 
formers. One of 


known as the “main,” is provided with 


versa) transformation may 


these transformers, 
a 50 percent tap and the other, known as 
the 86.6 
Because of the peculiar connection of the 


“teaser,” has an percent tap. 






windings of these transformers, the ap- 





plication of differential relay protection 





to a transformer bank of this type is some- 





what of a problem. 
To begin an analysis of this problem 





refer to Figure 1. /,, J,, and /, are three 





equal line currents which flow in the 
3-phase side of the bank. I, fllows through 








the primary of the teaser transformer, 
out of the 86.6 percent tap and enters the 
main transformer at point D. At this 








point, J, divides; 4], goes toward point 





3 and the other '\4J, goes toward point 2 







of the main transformer, J, and I], com- 
bined with J, in this winding. 
Fig. 2 shows vectorially the system 
























Fig. 2—Voltage and current vectors 
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~— Power flow 


VECTOR ANALYSIS 
OF SCOTT-CONNECTED TRANSFORMER 


VOQYYUYY 
ss 
I, 
, 
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Fig. 1—Current flow in transformers and in differential relays 


voltages, the line currents and the com- 
ponents of the latter. It also shows the 
main and teaser secondary currents. 

of the 


shows that the secondary current [, will 


Analysis teaser transformer 
be equal to 0.866 I, and in phase with it. 
In the current transformers of this trans- 
former these currents will flow as shown 
in Fig. 1 and will circulate through the 
restraining coils of the differential relay 
No. 2, 
for power flow through the transformer. 


causing the relay to remain open 


The proper choice of current transformers 
mus! be made so that the secondary cur- 
rents I, and I, will be equal. If necessary, 
auxiliary autotransformers must be_ in- 
stalled in the circuits to balance these two 
currents. 

An analysis of the currents in the main 
The 


secondary current I, is equal to and in 


transformer is more complicated. 


phase with J... in the primary (a 1:1 ratio 
Applying Kirchoff’s ‘first 
the sum of the currents at any point 


is assumed). 

law 

equals zero, — 
At point 3: 


1 


=> 


- 


I, — I; 


This construction is carried out in Fig. 
2 and gives the vector position of J, as 


lazging 1, by 90 deg. 
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At point 2: 


1 
= ih + Ip — In-3 = 0 


1 
Iy = In_3 aah + Iz 


This construction in Fig. 2 gives the 
same result for Iy as the analysis at 
point 3. 

Again referring to Fig. 1, No. 1 dif- 
ferential relay has 1, leaving one restrain 
I,) entering 


the other. It is now necessary to find the 


ing coil and a current (J, 


relationship between these two currents. 


bn 2h ete 

I; SS 2 I, ae Iu 

> ’ 

se I, _ I; i 21 u 
This algebraic solution is vertified by , 
the graphical construction in Fig. 2 


These two unequal currents will have 
be balanced by the correct choice of cur 
rent transformers and perhaps by the use 
of auxiliary autotransformers. 


A final check of the results: 
I, 


0.866 


f, —- 


1 1 J 

h=- z Ah+ths =- 92 0.866 = 
| lt oe 

h=—gh- ha =~ 30566 


awh +h+T/1s = 0 


1945 @ ELECTRICAL WORLD 














These underfloor electrical distribution systems — which they are installed. Electrical outlets can be 
are ideal for factories, office buildings, stores, etc. | preset or added later as needed. 

Both G-E Fiberduct and G-E Q-Floor Wiring give All machines, telephones, signal devices, etc., can 

complete electrical flexibility to the buildings in be changed at will with the assurance that power 

will be available in the new locations. Imagine 

how flexible these underfloor wiring systems make 

buildings. Floor space is always available for new 

G-E Building Wires and Wiring Devices uses. What is more, every bit of space can be used 

efficiently. e 

G-E building wires and wiring devices will meet 

every requirement. In the G-E line are Types T FOR FURTHER INFORMATION on G-E_ Fiberduct 

and TW Flamenol* Building Wires, other building underfloor raceways and G-E Q-Floor Wiring or on G-E 


wires and hundreds of wiring devices including wires and cables and G-E wiring devices see the nearest G-E 
switches, outlets, lampholders, fuses, fluorescent Merchandise Distributor or mail the coupon. 


lamp starters, etc. 


General Electric Co. 

Section CDW 1259-9 

Appliance and Merchandise Dept. 
Bridgeport, Conn. 


l 

| Sirs: Please send me: 0 G-E Fiberduct catalog; 
| O G-E Q-Wiring catalog; 0 Information on G-E 
wires and cables and wiring devices. 


*Reg. U.S. Pat. Off. 


oa 


GENERAL & ELECTRI 
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Linemen Trained 
~ on Model Line 


A. W. CHEWNING 


Overhead Line Dept. 
The Detroit Edison Co., Detroit, Mich. 


As a supplement to “on the job 
training” of linemen, The Detroit Edi- 
son Co. uses an operating model of a 
distribution line to actually duplicate 
the electrical indications for normal 
and trouble conditions that students 
will encounter later in the field. On 
it, trouble cases, such as “opens.” 
improper rotation or abnormal volt- 
ages, can be set up and given to a 
lineman for analysis and correction. 

With the model the apprentice line- 
man can concentrate during training 
on the tests and signals without ex- 
posure to high voltage or distraction 
due to position on the pole. Later, 
on the job, he has enough knowledge 
so that he can pay proper attention 
to position, footing and movement on 
the pole in addition to testing. More- 
over, the model permits reproduction 
of conditions not permissible in the 
field, such as grounding of primary 
circuits. 

Operating primary and secondary 
voltage of the model is six volts, three- 
phase. Energy source is 240-volt 
three-phase (or 208-volt from the net- 
work) stepped down by a small trans- 
former to 6 volts and led to one of 


SIX-VOLT OPERATING MODEL of distribution line used in training linemen. 
Note panel mounting models of two, three and four-wire meter boxes. 


two cable poles of the line. Each 
cable pole is fed from a_ separate 
transformer to duplicate the field con- 
dition of circuits fed from different 
substations. 

One cable pole supplies a primary 
“ring,” providing an opportunity to 
do phasing and operating on rings. 
The other supplies two spans of three- 
phase primary that deadened on a 
buckarm pole of the primary ring. 


This provides an opportunity to phase 
between different circuits, between a 
grounded primary (Detroit’s is an 
ungrounded delta system) and un- 
grounded primary or between two 
grounded circuits. A primary phas- 
ing set was built to give dim and 
bright indications the same as set 
used in the field. 

Secondaries of the model run on 
four-wire racks. They are fed by 


Trailer-Mounted Boom Saves Construction Time 


wig Ae mr ~ 
. Se oe ® i ne. e F 
ot a 


ONE OF THE LABOR SAVING METHODS used in building a 92-kv. line in the Imperial Valley was use of a trailer mounted 
boom. H-frame structures were completely framed on the ground and set as a unit, The L. H. Leonardi Electric Construction Co. of 
Los Angeles was contractor on the line. Three steps in the erection of one structure are illustrated 
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1, Smoothing bar before assembly. 
* Revere can save you this operation 


oe 


» 


Illustrations (1 to 6) show some of 
the steps in assembling a commutator | 





Typical segment from 
Revere 


f 

E 
REVERE does not make commutators 
but -furnishes commutator copper as you 
require it—in lengths of the proper cross 
section, ready for cutting, or in segments 
ready for assembly without further process- 
ing. The metal may be Electrolytic Copper, 
Oxygen-Free High Conductivity Copper, or 
one of the Silver-Bearing Coppers, depend- 
ing upon conditions of service. In some 
applications, the trend toward smaller size 
and higher speed requires special care in 
selection of the metal. Consult Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Ave., New York 17, N.Y. 


.d Mills: Baltimore, Md.; Chicago, I/l.; Detroit, Mich.; New Bedford, 
Mass.; Rome, N.Y. 












of hic Sales Offices in principal cities, distributors everywhere 5 ei ° Z th a ' vs.” Rewere can 
ésten to Exploring the Unknown om the Mutual Network every king for shorts sn e ears. , 4 
Sunday evening, 9 to 9:30 p.m., EST » Checking for s * supply bars ready slotted 
LD 
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Whether for direct manual adjustment or for front-of- 
board control, Jagabi “Lubri-tact” Power Rheostats 
can be depended upon to do a real job where ruggedness, 
durability and maximum heat-dissipating qualities are 
required. Suitable for either d-c or a-c control in 4 sizes 
and 76 ratings from 30,000 ohms, 0.1 amp. to 1.6 ohms, 25 
amps. Available in screw-driven fine adjustment types, and 
with metal cages, multiple sliders and other modifications. 


Write for Bulletin 1745-W. 


“JAGABI” 
COMPRESSION 
CARBON 
RHEOSTATS 


Jagabi Compression Carbon Rheostats can be smoothly 
controlled by screw adjustment, and overloads of 
several hundred percent are permissible for short 
periods of time. Four sizes in current ratings from 
6 to 65 amps. up to 55 to 800 amps. 


Write for Bulletin 1745-W. 


JAMES G. BIDDLE CO. puitavetenin’7, pa. 
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OPERATING ACCESSORIES permit 
simulation of field tests on three-phase 
six-volt model of distribution line 


Top row (left to right); secondary test 
set, push-button secondary test set, sec- 
ondary rotation set. Middle row; single- 
phase distribution transformer, phase 





marker pins, single-phase distribution 
transformer for open-delta_ installation, 
booster transformer. Bottom row; pri- 
mary test set, primary phase rotation set 








1:1 transformers that can be hung on 
crossarms and clipped to primaries. 
Single phase, open-delta, and closed- 
delta installations can be made. Op- 
erating models of primary and sec- 
ondary phase-rotation indicators have 
been built so the power transformer of 
an open-delta bank can be connected 
to the lagging phase, as required in 
the field. Model secondary test sets 
give indications on secondary conduc: 
tors as in the field. 

A simulated brick wall panel 
mounts two, three and four-wire out: 
door meter boxes with service out 








These Operations Can* Be 
Performed 


Primary 


——< 





1. Phasing two circuits fed from same 
transformer bus. 
2. Phasing two circuits fed by different 


substations. 
a. Each circuit normal. 
b. One circuit grounded—other circuit 
normal. 
ce. Each circuit grounded—same phase. 
d. Each circuit grounded — different 


phase grounded on each circuit. 

e. One circuit fed from a_ wye-delta 
substation and other circuit fed 
from a delta-delta substation. 

38. Phasing to close primary ring. 

4. Check circuit for normalcy. 

5. Installation of single phase booster. 
6. Tests with back-feed. 

7. Tests for faults. 

8. Test for proper phase rotation. 


Secondary 


1. Phase line secondaries. 9 
2. Test for connecting service drops to ~ 
3, and 4-wire meters. 
a. Without load. 
b. With meter load. 
ec. With customer load. Jine 
8. Phase transformer secondary with 
secondary to add transformer to & * 
ondary bank. 
4. Check secondary for nermalcy. 









ee 


HE Roller-Smith Exotherm principle 





of arc extinction confines the heated 
gases in an arc chamber. The arc is 
extinguished by the combination of 


PRINCIPLE 


of Low Tank Pressures By harnessing the gas pressure within 





internal pressure and lowered gas 





temperature. 





the quencher, the pressure in the tank 
itself remains at a nominal value well 










below any danger point. Every test at 
the Roller-Smith ‘‘On the Line”’ test 
station includes the tank pressure 
reading along with voltage, cur- 
rent and time. Average tank pres- 
sures do not exceed 40 pounds 


- per square inch. 

)p- 

ec: Exotherm oil circuit breakers 
a have a far greater factor of safety 
ed for indoor use as a result of the low 


pressure than breakers with the usual 


high tank pressures. 


Other advantages of the new Exotherm 





ut: 

ut: principle are: 5 cycle operation; re- 
TANK PRESSURE—Typical test oscillogram of Roller- 2 B 

_f Senki off clvoule: hweaher a0 Gull veted capacity nate duced contact burning; reduced main- 


slight fluctuation in tank pressure. 


tenance and inspection; more consistent 
arc performance. 


me For full information on the Exotherm 


ont 


principle applied to Roller-Smith oil cir- 


uit Za | Fi 
we [EBS cuit breakers, write tc dept. EW-6. 


ont 


Ita = 


|ROLLER SMITH = 


; Oe Cn“ Criuakion 


a. BETHLEHEM-PENNSYLVANIA 
In Canada: Roller-Smith Marsland, Ltd., Kitchener, Ontario 
~ STANDARD AND PRECISION ELECTRICAL INSTRUMENTS © AIRCRAFT INSTRUMENTS * SWITCHGEAR 


AIR AND OIL CIRCUIT BREAKERS © ROTARY SWITCHES ® © RELAYS © @RECISION BALANCES 
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lets and drops from the line. Meter 
boxes contain resistance to simulate 
meter coils and so provide test indica- 
tions simulating those in the field. 
Switches on the back of the board 
connect resistance to indicate cus- 
tomer load and permit tests in con- 
| necting services to differentiate be- 
tween meter and customer load. 
Disks in one of the primary circuits 
allow demonstration procedure in in- 
serting or removing a single phase 
boost or buck transformer. 

The model is also used to demon- 
strate to estimators and dispatchers 
the work that crews must do in per- 
forming certain work. Although they 
train in the field with crews, it is dif- 
ficult for these men to follow all test- 
ing operations from the ground. A 
combination of field and model train- 
ing gives them a better understanding 
of the work. 


























Pothead on Crossarm 
Provides More Clearance 






Two important factors were in- 
strumental in changing the arrange- 
ment of risers at the same time as 
replacing the 
13.2-kv. terminal 
‘poles in a pro- 
gram in progress 
on the Philadel- 
phia_ Electric 
System. 












ere: 
6-0" 33 x42 
cross-arm 






Uptegraff Power Transformer, Type O.1.S.C. single phase, 60 
cycle, 11,500 vol primary to 460 volt secondary, with primary 
junction box and cover-mounted secondary, 






- 3-13 2kyv. 
L.arrester x 










To fulfill your needs for custom-designed and built Power Transformers, the 
Uptegraif organization offers completely adaptable engineering and plant facilities. 










Cross- 


arms 


In addition to special features incorporated in your specifications, all Upregratf 
Transformers are designed and built in strict accordance with applicable standards of 


AIEE, NEMA, EEI and ASA specifications. 


Our engineering and manufacturing experience and abilities, together with our 













DETAILS of pothead support on 13.2-kv. 







flexible plant facilities, enable us to readily and completely satisfy your Power Trans- riser pole. Two No. 6 buck arms sup- 
former needs, port the 6-ft. by 3¥-in. by 412-in. cross- 
Tell us your requirements, arm to which the potheads and ar- 





resters are bolted, back-to-back 










These factors were: 


1. Doubling the distance between 
the potheads and the pole and thereby 
providing greater climbing clearance. 

2. The risks of occasioning a short 
circuit or a ground were decreased 
by using a wooden crossarm in place 
of a metal bracket. 

Details of the newer type of com 
struction, suggested by Adolph Runge, 
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. fa 4 = 4 4 1. Single lever winch control 


4 
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1 § Rue mea TT PRN Se RS CL CS 


3 Addvanilages 


of Gar Wood winches which have been proved on every fighting front — wherever the “heavy lifting squads” had work to do. 


With the control lever mounted in the open—the , The automatic ““deadman"™ control is another ex- 
x operator has a clear view of the work—not seated clusive Gar Wood feature. When the operator 


in the cab and dependent on relayed signals takes his hand from the control lever it returns to 
neutral and the powerful automatic brake holds 
* The new and exclusive Gar Wood integral reverse the load. 
gear mechanism provides complete winch action. 


Gar Wood traditional excellence in design and 
* manufacture are evidenced in this super winch. 
For instance: The oversize shaft of special steel is 
carried by spherical bearings—the input and out- 
put shafts are mounted in self-contained, oversize 


Once in power gear, the operator can raise or 
lower or hold loads without declutching or shifting 
the power take-off gears. Forward, reverse action 
or holding is done under full load. 


The 3-point flexible mounting, another exclusive ball bearings which are constantly lubricated— 
the winch sprockets are rubber mounted to absorb 


shock—and the winch units are interchangeable 
which permits any required mounting. 


Gar Wood feature, permits flexing of the chassis 
without cramping the drum or distorting the shaft. 
The entire unit is self aligning, thus giving a right 
angle pull to the cable. Special heat-treated Every Gar Wood winch is tested at the factory 
mounting bolts are used. under full rated load to assure perfect operation. 


(Patent Apvolied For) 


a] GAR WOOD INDUSTRIES, INC. @) 


DETROIT 11, MICH. wor.p's LARGEST MANUFACTURERS OF TRUCK AND TRAILER EQUIPMENT 
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a line foreman, are shown in the ac. 
companying illustration. The pot. 


heads are bolted to a 6-ft. by 34-in. by 
i é Bl RD -W H ITE 4}-in. crossarm which, in turn, js 
bolted to the extreme ends of two No. 

TOWE we Li FTS 6 buck-arms. 


This results in a 3-ft. clearance be. 
tween the pole and pothead, which is 
double that previously afforded with 
the metal bracket. 

Individual conductor risers are sup. 
ported by “aeroplane type” brackets 
mounted at the tips of the arms sup- 
porting the local distribution circuits, 
The three lightning arresters are sup. 
ported by the same crossarm and are 
placed back-to-back with the potheads. 


RRO ORC MOREE sane RRR 


Derrick and Tarpaulin 
Move Surplus Dirt 


Line crews of Wisconsin Electric 
Power Co., Milwaukee, use their pole 
derricks to good advantage in dis- 
posing of surplus dirt from pole holes 
and other excavations in residential 
areas. They just shovel the dirt onto 
a large, rope-bound tarpaulin, hook 


. A Time and Money Saving Combination for 
Maintenance and Service of Highway, Street 
and Signal Lights.... 


Here's a simple easy, efficient and economical method for service 
and maintenance of your signal, street and highway lights, for 
trimming trees and for much of your heavy line work on the high- 
ways. It is a real time saver and assures safety and comfort to 
your crew. 


The American Bird-White combination equipment offers; —low > 
initial heights, in some instances almost flush fittings — extreme 3 73 
elevations, up to 28 feet — sturdy construction, without excess . ~ 


bulk — rigid stability — elimination of sidesway at all tower e 


a2 
elevations — assured with specially designed hydraulic jacks. ROPE-BOUND tarpaulin being used 10 
Trouble-free high pressure rotary pump actuated by a power 
take-off permits smooth operation in the raising-and lowering of 
the tower controlled from the lift platform. 


remove surplus dirt from pole excava 
tion site as in a residential area 


For complete details and specifications write today — the four corners onto the winch line 
hook; pick it up with the winch lines 
(} | as shown and move off. Until some 
J one struck on this idea surplus ditt 
Witucity COACH & BODY CoO. was shoveled on the back of the truck 
and carted away to a dump or other 
PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES point and shoveled off again. 
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“ILLUMINATION - 


-- FUNDAMENTALS 
‘| AND APPLICATION” 


iA 
SS 


Westinghouse supplies the timely an- 


swer in this course especially tailored ALL IN AN € 


for power companies: 
18 Soundslide Films COMPLETE PACKAGE R 
t 10 Sets of 6 different Lesson Books 


Easily taught—easily under- 


(actually 18 lesson books bound 
stood through the unique 


into 6 volumes) 


, § Soundslide Films and the same 
An Instruction Manual basic method of simplified 
! visual training proved by the 
6 A Lighting Handbook Armed Services to be the best 
an way to teach technical subjects 
er one in the big race for that reconversion quickly oe thoroughly. And 
Sich a yee For further details, get in touch what a thorough training this 

ne ) stinghouse representative now. Or write course gives! 


or additional ; ; [a ; 
a P — information to Lamp Division, WEsTING- 
2 SF . . we ~ rT 
ySEELEctRic Corporation, Bloomfield, New Jersey 


Copyright 1945, Westinghouse Electric Corporation 


ick 
her 
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Commercial . 
Industria] 






Residential 
Rural 


Aiding Adequate Farm Wiring 


Adequate wiring for the farmstead 
is regarded as so essential to satis- 
factory service that the Western Mas- 
sachusetts Electric Co., Greenfield, is 
planning to increase its advisory work 
in this direction and ultimately to 
provide the farmer with complete 
analyses and suggestions on the pre- 
war liberal scale. In a paper on rural 
electrification before the New Eng- 
land Council’s farm electric service 
committee, F. Leslie Foss, assistant 
to the president, Western Massachu- 
Co., points out that unless 
some such assistance is given, the 
average farmer is not sufficiently well 
acquainted with wiring to get the 
best results from the money ex- 


setts 


pended, particularly when it comes to” 


the capacity of his entrance equip- 
ment. Along with this, many farm- 
ers like to receive the utility’s advice 
as to the particular type of equip- 
ment which they should purchase. 
At this time the company feels that 
in the near future many so-called 
“gyp” appliances will be on the mar- 
ket, and wishes to do everything in 
its power to prevent such material 
getting into the hands of its cus- 
tomers. 

The prospective farm customer re- 


or the tenant. 


110 





Does My Minimum Ever Change? 


Yes. The line extension minimum (usually $2.00 or 
$3.00) stops at the end of five years from the date that 
service is first made available to you. After that the only 
minimum is the rate minimum paid by all users on that 
same rate. For example: On Schedule 3, the present rate 
minimum is 90 cents per month, 


Do | Continue Paying the Minimum 
if 1 Sell or Rent My Home? 
No. The account may be transferred to the new owner 


ceives a bound folder (9 in. by 
11% in.) describing the company’s 
farmstead wiring plan, with specific 
recommendations for an adequate 
wiring installation, prior to its con- 
struction. This folder amounts to a 
manual supplementing the company’s 
rules and regulations applying to 
meter and service connections, and 
seeks to provide for extension of 
service and proper sized wires to out- 
buildings, and the installation of 
switches of ample capacity for these. 
Central service distribution is advised 
with separate feeders to each build- 
ing, thus enabling future loads to be 
handled with a minimum disturbance 
to existing wiring. Points are given 
on dry locations for wiring, the field 


Booklet Answers Rural Extension Questions 


So many questions regarding rural 
service were asked by prospective 
farm customers of Washington Water 
Power Co. that the company has is- 
sued a 16-page booklet setting forth 
line extension policy and rules and 
answering the many questions that 
naturally arise in the minds of cus- 
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Can People Who Did Not Sign Up at First Be Connected Up Later? 


Yes. New users can be added to a line at any time. When this happens the new 
user pays the same extension minimum as the people already using the line until the 


time when reductions are made for all the users on that line. 


What Part of the Wiring Costs Do | Pay? 


You provide all of the wiring for your own house and buildings. The transformer 
and meter are provided by the Company without charge. 


SAMPLE PAGES FROM AN ATTRACTIVE BOOKLET gotten up by Washington Water Power Co. for guidance of prospective 
rural customers. Sixteen-page publication gives company’s line extension policy in addition to answers to questions 
o 








OUTLET SCHEDULE 








SCOPE: It is the intent of this schedule of locations of outlets that they be installed w 
wiring as a complete electrical system 






Ml Guplex outlets 











we oe) pele eee 





ee ee 















OUTLET SCHEDULE proposed for a 
farmstead, includes lighting outlets, con- 
venience and heavy duty receptacles 







for using 
rials, mechanical protection of wiring 
and safeguarding wiring devices and 
lamps in locations subject to dust 
(as hay-mows), clearances from live- 
stock damage, floodlighting yards, 
outlets and their locations, motor pro- 
tection and ratings, fuses and circuit 
breakers, fire protection and the use 
of proper methods in additional wir- 
Fifty-six favored uses of elec: 






corrosion-resistant mate- 















ing. 











tomers-to-be. Besides detailed in- 
formation on extension policy the 
rural rate is shown in simple chart 
form, information is given on house 
and farm building wiring and how to 
read the meter and concludes with 
“first easy steps toward all-electric 


living.” 
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PHILCO 


) Tune in The Radio Hall of Fame, Paul Whiteman 


LET PHILCO HELP YOU MODERNIZE 
WITH MODERN FLOTE STORAGE BATTERIES 


Yes, it’s urgent that you get your expansion 
plans under way with all possible speed. And 
Philco is ready to help you with the famous 
Floté Storage Batteries that have proved their 
lower operating cost for many utility companies. 
This modern control battery is the only battery 


PHILCO CORPORATION 
Storage Battery Division, Trenton 7, N. J. 


Makers of the famous Philco “Thirty” 


and His Orchestra, Sundays, 6 P.M., EST. 


FOR 50 YEARS A LEADER IN INDUSTRIAL 
STORA BATTERY DEVELOPMENT 
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with special engineering, special construction 
and special high-efficiency grid material for 
today’s full float service. There is a Philco Floté 
Battery for every control and auxiliary power 
need...in glass, rubber or vitrabloc jars. 
Write today for latest catalogs. 








AN INSTRUCTIVE 
BROCHURE 
EE Dy 


s 





A Post Card Will Bring It 


IT TELLS THE COMPLETE STORY AND SHOWS 
BEAUTIFUL INSTALLATIONS OF INFRA~RED 





TRADE MARK 


WILL SEND IT TO YOU=FREE 


PENETRAY CORPORATION 
TOLEDO 5, OHIO 
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tricity for progressive farming and 
modern home making are listed, 
Blueprints (8% in. by 11 in.) are 
attached, giving for the particular 
prospect the recommended sizes of 
wire to serve the various buildings 
and the proposed location of outlets 
and switches within the home, with 
plans to scale. A table giving general 
guidance to the number of lighting 
outlets, convenience receptacles and 
| heavy duty receptacles desirable for 
| the farmstead is also included, and 
| finally, the individual customer js 
| given a recommended outlet schedule 
| for his particular premises. 
Following the establishment of the 
company’s recently approved five-year 
| contract for rural service extensions, 
a large volume of inquiries has been 
received from prospective farm cus- 
tomers. The basis (domestic rate 
| applies) is a $2 per month guarantee 
| per farm customer for any line ex. 
| tension one-third of a mile or less 
| long to serve a single customer, or f 
| any line extension, of whatever length, 
| having farm customers at the rate of 
three or more per mile of extension. 
|For any extension above one-third 
of a mile to serve a single farm cus- 
| tomer, or for any extension, however ff 
long, having less than three farm § 
customers per mile, the company 
charges 35 cents more per month per 
| farm customer for each 100 ft. or F 
fraction by which the extension ex 
| ceeds one-third of a mile. 
































Lighting Design For ; 
A Model School Room 


To establish a room that would : 
represent the best in modern class: 
room facilities, one that could be 
used as an experimental room t0 
guide modernization in other parts o! FF 
the system, the Evanston (IIl.) School F 
Board selected the sixth grade room 
at Noyes School, oldest building " & 
the school system. This room, which F 
is 34 by 26 ft., faces south and hes 
four large windows in its east wall. 
one in the north. There are black 
boards on the front and right walls 
Prior to modernization natural il & 
mination was supplemented by tw 
200-watt. incandescent lamps in glass 
bell shades suspended from the 124 
ceiling. Both the floor and surface” 
the old-style desks were dark. Des* 
formerly were in straight rows # 
ing the front of the room. Shades # 




























SOLDERING BRAZING 


HARDENING STEEL 


FOOD AND DRUGS TEXTILES 


PLASTICS 


WHERE you need i 


FAST. 


Ready ... at the Me of a button . . . MEGATHERM’S 
megacycle energy puts heat where you want it . 
instantly! 


; Induction .. . for thin-skin and contour harden- 
ing, annealing, brazing and soldering. Ferrous and 
non-ferrous metals quickly processed! 


Dielectric .. . for uniformly heating plastic ma- 


i” ¢ 
” ~ 
\% ¢ 

One & 


Dee A eM LL Lae 


®REG . A rp 


with MEGAP 


terials, rubber, food, drugs, wall textiles and cos- 
metics ... rapid defrosting of frozen food! 

There’s a MEGATHERM. to fit your need ... and a 
MEGATHERM Electronic Application Engineer to 
show you how MEGATHERM electronic heat can help 
you do a better job... build a better product. 

Write’ on your company letterhead today for 
details. 


ay 


Newark I, N. J. 
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POWER CONNECTOR 
TYPE HL 


BUS BAR AND 


POWER CONNECTOR 
TYPE KT 


LUG T CONNECTOR 


TYPE ULH 


» POWER CONNECTORS | 


For superior mechanical strength, for ease 


of assembly, for maximum electrical con- 


ductivity, specify O. Z. Power Connectors 


with confidence: 


An inter-dependent bolting system makes 


O. Z. Connectors stronger. Their Hex Cup construc- 


tion speeds assembly — only one wrench is needed 


for tightening. 


And long, dependable service is assured by the 


corrosive-resistant copper alloy 
used in their construction. 


See for yourself the details 
that make O. Z. Power Connec- 
tors superior —on every impor- 
tant count. Write for the large, 
illustrated O. Z. catalog today. 


0. 2. 


ELECTRICAL PRODUCTS 


* Solderless Connectors 
* Cast Iron Boxes 


* Conduit 


Fittings 


* Cable Terminators 
* Grounding Devices 
* Power Connectors 


ELECTRICAL: MFG. CO. 


ee iat NR ee Se i | 


© 262 BOND STREET 


o 


eB fae Soe Te dee Yi 


BROOKLYN,2 N. Y. 


me eae Se 
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LIGHTING LAYOUT for model grade 
school classroom. Note asymmetrical 
spacing of fluorescent fixtures to take 
advantage of natural light; also diago. 
nal arrangement of seats to minimize 
the effect of sky glare 


the tall windows pulled down from the 
top and so were inadequate for proper 
control of natural light. 

Directly or indirectly all of thes 
conditions which needed attention, 
lighting, decoration, desk and desk ar. 
rangement, floor color and window 
shades, were concerned with lighting 
and the improvement of seeing condi: 
tions in the room. A large part of 
the transformation of the room into F 
a model classroom, therefore, was: § 
job for an illuminating engineer. 
Accordingly, lighting engineers of the 
Public Service Co. of Northern Illi 
nois were called in. Design of the 
model room is the result of their ef 
forts. 

Uniform illumination on working 
surfaces of 45 foot-candles was estab: 
lished as a lighting objective. 10 & 
achieve this, modified industrial-typ 
louvered fluorescent fixtures were il: & 
stalled in two continuous. rows of sit 
fixtures, each equipped with three 4! 
watt 3,500-deg. white lamps. Fixture 
rows were run parallel to the axis ! 
the room and spaced to take advat 
tage of natural light from the wit 
dows. The first row is 8 ft. from 
the windows; the second 6 ft. from 
the wall. Space between rows 1s Ie 
ft. Fixtures were suspended two feet 
from the 12-ft. ceiling. Initial desk 
top intensity was 65  foot-candles 
maintained level is expected to be 
45 foot-candles on the desk tops. 

Room decoration was coordinate 
with the lighting. Ceiling and wal 
surfaces out of the line of sight we" 
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helps Florida power company 
repair storm’s damage—FAST! 








Screaming wind, driving rain, battering breakers and engulfing tides— 
these are the terrible instruments of the hurricane that periodically cuts 
its path of destruction along our Atlantic seaboard. 







This year, however, the power company was better equipped than 
ever before to combat the ravages of the storm. Motorola-equipped 
patrol cars followed in the wake of the gale, reporting line breaks to 
Motorola-equipped repair crews and to the power station. The com- 
pany reports that radiotelephone was especially valuable in expediting 
repair work, because crews could order current turned off and on at will. 


Motorola can expedite your line-maintenance job, too. 


Emergencies emphasize the value of radiotelephone, but you'll find 
that it is in everyday routine operations that Motorola pays its biggest 
dividends. Write today— Motorola engineers will be glad to show you 
how radiotelephone can increase the efficiency of your 


Particular operation—there’s no obligation, of course. 

(DV TRAWPS RNG MFG: CORPORATION + CHICAGO 51 
Need Ged Ge ) \ tC A COMMUNICATIONS AND ELECTRONICS DIVISION 
FM & A-M HOME RADIO * AUTO RADIO * AUTOMATIC PHONOGRAPHS + TELEVISION »“HANDIE TALKIES”* POLICE RADIO + RADAR 





en . 
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Yo Wlatter HOW DIFFICULT 


YOUR PROBLEMS MAY BE— 





ee Main IC Switchboard for Heavy Cruisers, designed by Pelham En- 
gineering Department for the U. S. Navy 









designing the Main IC Switchboard for heavy cruisers, 

shown above, our engineers were given the problem of 
meeting all of the U. S. Navy’s exacting requirements within 
rigid space limitations. The design proved to be completely 
satisfactory . . . The wide experience of Pelham engineers, in 
designing every type of switchboard and special panelboard, 
can be helpful to you . . . Highest standards of quality, and 


dependable deliveries .. . Your inquiries are invited. 


PELHAM ELECTRIC MANUFACTURING CORP., Erie, Penna. 





@ SWITCH BOARDS @ PANEL BOARDS @ SWITCH GEAR AND ACCESSORIES 





given a flat white finish to provide 
maximum glareless light reflection, 
Walls in the fixed line of sight have 
been given a dusty-pink tint to pro. 
vide a restful eye view and an ap. 
proach to the color temperature of 
natural light. 


ern design were installed and given 
a dull natural wood finish to mini- 
mize reflected glare. To minimize 
the brightness contrast between desk 
top and background the floors were 
bleached and sanded to a light finish 
that matches the desk tops. 





made to conform to modern sight sav- 
ing practice. Seats were arranged 
diagonally away from the windows 
so that children can obtain the great- 
est amount of natural light without 
being exposed to sky glare. When 
seats face front it has been found that 
children tend to duck and set up body 
stresses in attempting to shield their 
eyes against sky glare from windows. 
Seats at Noyes School back of a line 
running 40 degrees from the plane of 
the windows were set perpendicular to 
that 40-deg. line. All other seats face 
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Adjustable posture desks of a mod. 










The orientation of seats was also 
















front as shown. 

As a further protection against sky 
glare and to provide greater flexibil 
ity for the control of natural light. 
center-mounted window shades are to 
be installed which can be drawn over 
the top or bottom of the window. 






















UNIFORM ILLUMINATION of 45 foot 
candles, maintained, was lighting 
sign objective. Dull natural wood fit 
ish on desk tops matches floor color: 
walls have dusty pink tint in line of 
sight, ceiling and upper wall ared is 
flat white. Two continuous rows 
louvered-bottom fixtures are sus 

two feet from 12-ft. ceiling 
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Model L-12-C Winch 


Highway winches are built to do their job 
easily, safely and efficiently. The single drum 
winch shown is made of electric cast steel and 
is used with middle type pole derricks. It is a 
small, free drum type, with ample strength for 
heavy-duty truck operation, yet its light weight 
permits use with 112 and 2 ton chassis. Far from 
ordinary .. . it is tops in winches of this type. 


Highway also offers efficient Propeller Shaft 
Power takeoffs as well as the easily installed 
“Transmission Type”. Highway winches and 
power takeoffs are specifically designed for ol —" 
public utility work. \ wag SRS 


POLE TR 


HIGHWAY TRAILER COMPANY 


MANUFACTURERS OF 


CSU OR Seem Reh See GSE me Ameo dy 
General Offices 


EDGERTON, WIS., U.S.A. 


ELECTRICAL WORLD @ December 22, 18465 





Contact Light 


Contact light for airport runways: carry dead 
load of 50 tons. Westinghouse Electric Corp., 
Box 868, Pittsburgh, Pa. 


Light is a foot in diameter and projects 
2} in. above the ground and is interchange- 
able with A-N standard contact lighting 
dimensions. The frame is of cantilever 
type and is made of the new high strength 
alloy steels developed during the war. The 
frame carries the load; the lens floats on 
synthetic rubber gaskets. The lens is 
reported to have high light transmission 
values, and is heat treated to withstand 
impacts, but in case of breakage flies in 
small pieces which have no sharp edges 
to cut tires. 


Tube 


Type ‘''3T2500A3'' medium mu, _ forced-air 
cooled, external anode a? tube. 
Eitel-Cullough, Inc., San Bruno, Calif. 


Tube is reported as suitable for use at 
frequencies in the V.H.F. range, as well 
as in the lower frequencies. The grid 
terminates in a ring interposed between the 
plate and filament, to permit maximum con- 
venience in the use of the tube as a 
“grounded-grid” amplifier at high frequen- 
cies with coaxial plate and filament tank 
circuits. It is also provided with a low- 
inductance cylindrical filament-stem struc- 
ture, which allows a smooth transition be- 
tween a linear filament tank circuit and 
the tube. One tube is reported as capable 
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of delivering an r.f. output of 5,000 watts 
at 3,500 plate volts at low frequencies, 
and 3,500 watts at 3,000 plate volts at a 
frequency of 110 Mc. 


. 
Wire 


Delabeston appliance lead wire; max. operat- 
ing temp. 125 deg. C. General Electric Co., 
1285 Boston Ave., Bridgeport 2, Conn. 


Wire is insulated with a moisture-resist- 
ing cellulose acetate wrap next to the con- 
ductor, a layer of felted asbestos and a 
lacquered glass braid over-all covering. 
It is available in white, red, green, blue, 
brown and black. 


Electronic Control 


. = 


Electric eye tracing device. Air Reduction 
Sales Co., 60 E. 42nd St., New York 17, N. Y. 


Device consists of a tracing head and a 
control box and is used with pantograph 
oxyacetylene cutting machines. It is stated 
that the cutting of intricate pieces is ob- 
tained by following the outline drawing or 
silhouette, and that metal or wood tem- 
plates are unnecessary. 


Soldering Flux 


No. 30 soft solder liquid flux. Superior Flux 
Co., Public Square Building, Cleveland 13, 
Ohio. 


Material is an organic soft soldering flux 
which may be used on copper, steel, 
silver, brass, various alloys and electro- 
plated parts such as nickel plate, silver 
plate and cadmium plate. The report 
states that, if after solder the work piece 
is washed with water, corrosion forming 
residues are removed. 


BUYING ELECTRICAL EQUIPMENT? 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


Fluorescent Unit 


Domestic fluorescent fixture: two sizes, two- 
lamp 20-watt and two-lamp 40-watt. John 
C, Virden Co., Cleveland, Ohio. 


The units have luminous side panels, 
curved louvers to add free flowing lines, 
and metal end plates with insets of molded 
translucent plastic. Canopies are rigid to 
hold luminaires in fixed position. The 
louvers are hinged and starters inset to 
facilitate servicing. 


Relay 


Type AYJ overload and jamming relay: 
capacities, from 75 to 625 amp.; insulated 
for 600 volts. Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30, Pa. 


Relay for d.c. operation is said to pro- 
vide almost instantaneous overload pro 
tection on general purpose and mill motor 
applications and to prevent damage to 
hoist, windlass and capstan equipment when 
load or cable jams. ‘the single-break, nor 
mally closed contacts and the double-break 
auxiliary contacts are reported as suitable 
for carrying 5 amperes continuously and 
for interrupting a d.c. inductive coil load 
of 150-amp. ma.imum. The relays at 
operated by a series or copper strap wound 
type of coil. The armature and frame 
surfaces are reported as protected with 4 
hard chromium plate. 


Communication Equipment! 


Hand-held microphone and retrap cord. Av 
—<ow Corp., 370 W. 35th St., New Y 


A hand-held carbon microphone which 
usable on radio and interphone systems i 
is reported to give 7 milliwatt outptt 
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COST UNDES 


AND CABLES 
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Its non-metallic construction offers 
you many desirable advantages. Less ex- 
pensive than metallic armored for one. 
And freedom from sheath losses, elec- 
trolysis, stray current heating, chemical 
disintegration, and arcing grounds. 
Added outstanding advantages of the 
neoprene sheath are its oil, ozone and 
sunlight resistance. 

Roebling manufactures other high 
quality parkway cables too, metallic and 
non-metallic, in many types and sizes. 
All conform to I.P.C.E.A. specifications. 
A Roebling engineer is ready to help you 


ai is 
? ak ee 
. e 
< 
- tN ee Boe 


make the best and most profitable selec- 
tion for your service conditions. Write 
for complete details. 


JOHN A ROEBLING'S SONS COMPANY 


Branches and Warehouses in Principal Cities 
TRENTON 2, NEW JERSEY 


Pacemaker in Wire Products 


WEATHERPROOF WIRE ¢ SERVICE ENTRANCE CABLES 
RUBBER-COVERED WIRES AND CABLES «(INCLUDING 
THIN-WALLED INSULATED BUILDING WIRES AND CABLES) 


RUBBER SHEATHED PORTABLE CABLES * MAGNET WIRE Sal 


TELEPHONE WIRES «+ PIGTAIL AND BRAIDED: COPPER 
TROLLEY CONTACT WIRE * RUBBER INSULATED POWER 
CABLES * VARNISHED CAMBRIC POWER CABLES ¢ BARE 


COPPER STRAND 













xperience in the design, engineering and 
UTILITY ond INDUSTRIAL POWER PLANTS, either 


POWER DIVISION « FIDELITY BLDG. * KANSAS CITY, MO. 


HOUSTON, TULSA, PITTSBURGH, CHICAGO, NEW YORK, DETROIT, ATLANTA, DENVER, — 
SALT LAKE CITY, EL PASO, OMAHA, LOS ANGELES, MEXICO CITY ond WILLITS, CALIF 


as RR aaa alieae ow so th aaimiastasts wocibvaiioos ooeeai NE) 


an input of 100 dynes per square centime. 
ter (normal close-speaking voice). An ac. 
oustic low frequency cutoff and response to 
5,000 cycles is said to provide good per. 
formance under difficult noise conditions, 
The unit is reported as spray proof and re. 
inforced at connection. 


Power Supply 


Model ''H'' Porta-Power unit: for 4, 5 or 6 
tube I!/-volt battery farm or portable radios; 
operates on 105 to 125-voit, 50 or 60 cycle 
lines. General Transformer Corp., 1250 West 
Van Buren St., Chicago 7, Ill. 


Unit has a two section filter, composed of 
three condensers and two iron-core chokes 
in the “A” supply and two condensers and 
an oversized choke in the “B” supply to 
block out hum. It has universal sockets for 
battery plugs and is said to be adaptable to 
99 percent of all portables. Circuit is re- 
ported to compensate for changes in line 
voltage. 


Resistor 


Akra-Ohm type |88 wire-wound resistor: max. 
resistance one megohm; rated at one watt; 
1 13/16 in. long x 3/8 in. diam. Shallcross 
ve Co., Jackson & Pussey Ave., Collingdale, 
a. 


Fixed wire-wound resistor has 3-in. axial 
leads of No. 20 tinned copper wire. Stand- 
ard tolerance is plus or minus one per 
cent, although higher accuracy up to 0.) 
percent is available. 


Spot Welding Units 


Overhead type spot welding units: tres 
former ratings of 50, 75, and 100 ve. 
available. Sciaky Bros., 4915 W. 67th St. 
cago, Ill 


Units are available with either pnewmall 
or hydraulic systems and a variety o 8 


December 22. 1945 © ELECTRICAL wos!) 











with Bundy 
QIKLINE 
CONNECTORS - 


Install quickly with an ordinary wrench 
—cast of high strength, high copper al- 
loy—high compression contact assured 
by oversize studs—each size takes broad 
range of cable sizes—Send for CATALOG 
# 41. Burndy Engineering Co., Inc., 107] 
Bruckner Blvd., New York 54, N. Y. 
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in spite of the elements 


Harper Everlasting Fastenings, at first glance, may 
seem remote from the Rock of Gibraltar, but the 
comparison is closer than you might suppose. 
The “Rock” has withstood the elements of wind and 
wave and time for centuries. To all intents and 
purposes it is Everlasting. Harper fastenings, 
made exclusively from non-ferrous metals or stainless 
steel, also resist the elements, rust and corrosion 
so stubbornly that they are considered Everlasting 
compared with common steel—or the products 

in which they are used. 










everlasting fastenings 


Harper Everlasting Fastenings may be ordered 
from a stock of over 5000 items includiz 
bolts, nuts, screws, washers, rivets, nails4 

and special fastenings. Other special fastenings 

are made to order quickly from large stocks 
of raw material. Write for 104 page catalog. 


THE H. M. HARPER COMPANY 
2611 Fletcher Street . Chicago 18, Illinois 


BRANCH OFFICES: New York City « Philadelphia « Los Angeles 
Mitwavkee ¢ Cincinnati * Houston 


Representatives in Principal Cities 


BRASS 
ne TeV a) 4: 
COPPER 

¢ 
MONEL y 
STAINLESS 4 
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styles in both alligator and “C” types 
Spring type or pneumatic balances are pro. 
vided for ease of positioning the gun. Trans. 
formers may be with or without top switch, 
Electronic units are available for contro] 
of welding sequence, current interruption 
and control of welding heat. Unit may be 
permanently suspended for use on produc. 
tion lines, or hung from any jib hoist, mono. 
rail, etc., for tack or structural welding on 
large assemblies. 


. 


TECHNICAL LITERATURE 





*switch Operating Mechanisms—Bulletin 
No. 4508 describes and diagrammatically 
shows nine arrangements of switch operat- 
ing mechanisms, A table is included with 
phase spacings for potentials from 7.5 to 
161 kv. Copies may be obtained from 
Delta-Star Electric Co., 2400 Fulton St. 
Chicago 12, IIL 




















Clutch—A method of reducing starting 
currents, increasing power factor, lower- 
ing connected load, provide overload pro- 
tection and use a smaller motor is de- 
scribed in bulletin No. 108. Copies may be 
secured from Mercury Clutch Corp., 19 
Rector St., New York, N. Y. 









Speech—‘“Elements of Speech Input Sys- 
tems” is a booklet which describes, in 
non-technical language, the principal com- 
ponents and performance data of a typical 
modern speech input system for both AM 
and FM broadcasting. Copies are avail- 
able from Western Electric Co., 195 Broad- 
way, New York 7, N. Y. 









Manual — “Ready Reference Electrical 
Insulating Materials Manual” is a 20-page 
bulletin on the theory and behavior of di- 
electrics. Among the materials described 
are varnished cambric, cotton, gases and 
liquids, glass synthetics, mica, oils, paper, 
quartz and varnishes. It contains tables 
and curves which classify the materials 
and list the properties. Copies may be ob- 
tained from William Brand & Co., 276 
Fourth Ave., New York 10, N. Y. 


Metals — Booklet entitled ‘“Hydbride 
Process” describes and gives some of the 
properties of metallic hydbrides, titanium, 
zirconium, titanium-copper alloys, Zirco 
nium-copper alloys, special metals and 
powdered alloys. Copies are available 
from Metal Hydbrides, Inc., Beverly, Mass. 











Meters—Bulletin No. 1770 describes fre- 
quency meters, their operation, reeds, ¢f 
fects of temperature, adjustment of ampli- 
tude and devotes one section to scalé 
reading. Copies may be obtained from 
James G. Biddle Co., 1211 Arch St., Phila- 
delphia 7, Pa. 








Welding—“Building Your Career in Ar 
Welding” is a bulletin describing Lit 
coln’s course in welding and subject mat- 
ter covered. Copies are available from 
Lincoln Electric Co., 12,818 Coit Ré, 
Cleveland 1; Ogio. 







Cellulose Acetate—Booklet describes th 
manufacture, properties and uses of - 
lose acetate. Among the tables includ 
are the properties, solvents useful a 
the acetate, compatability of resins wit 
it, starting formulas for specialty lacquers 
and properties of cellulose acetate plastics 
and laminates. Copies may be obtalne! 
from Hercules Powder Co., Wilmingt 
99, Del. 











Measurements — Bulletin E-54(2) “A 
scribes the procedure and technique ® 
in measuring dielectric constant an Pull 
factor of a dielectric in solid oF ee 
forms, and also explains the arrange™ by 
of the circuit. Copies are avalladle a 
writing Leeds & Northup Co., 4934 
ton Ave., Philadelphia 44, Pa. 





































es the 
cellu: 
sluded 
with 
} with 
quers, 
lastics 
tained 
ingto" 


) de 


wer 

liquid 
zement 
ple bY 
; Sten 












Mauney Heads Rural Unit 
for Arkansas Power Co. 


Ross Mauney, formerly farm manage- 
ment specialist for the Arkansas Exten- 
sion Service, has been employed as di- 
rector of the new rural development de- 
partment of the Arkansas Power & 
Light Co., a feature of the company’s 
“Make Our Company The Best” 
program. 





R. Mauney 


A native of Arkansas and a graduate 
honor student of the University of Ar- 
kansas College of Agriculture, Mr. 
Mauney worked for five years through- 
out Arkansas as an appraiser for the 
Federal Land Bank in St. Louis before 
joining the Extension Service. He has 
‘erved as county agent in three coun- 
les in addition to his work as state farm 
Management specialist. 

“Mr. Mauney will work with all agen- 
“les interested in increasing the’ farm 
iicome in Arkansas,” Executive Vice- 
President C. S. Lynch of A. P. & L. said 
M announcing Mr. Mauney’s employ- 
ment. 


> Lee C. Prickett has been appointed 
‘gricultural engineer in charge of the 
Sonneville Power Administration’s rural 
oe program. Mr. Prickett goes 
€ Bonneville staff from the War 
partment in Washington, D. C., where 
helped to engineer supply require- 
nts for the African invasion and pre- 








pared military intelligence reports on 
the electrical facilities available in 
Palestine, Iran, Indo-China, Borneo and 
the Philippines. Prior to his work with 
the War Department, Mr. Prickett 
served seven years as assistant director 
of the national Committee on the Rela- 
tion of Electricity to Agriculture and 
also spent seven years with the Ten- 
nessee Valley Authority and the Rural 
Electrification Administration. 


United Engineers Elect 
Three Vice-Presidents 


United Engineers & Constructors, 
Inc., Philadelphia, has announced the 
election of Charles W. E. Clarke, Ben- 
jamin S. Thayer and Stanley C. Cook 
as vice-presidents. 

Mr. Clarke, who has been elected 
vice-president and consulting engineer, 


-has specialized in the field of steam 


engineering practice for the last 35 
years, serving as consulting engineer 
with United Engineers since its organi- 
zation in 1928 and in a similar capacity 
with Dwight P. Robinson & Co. of New 
York between 1919 and 1928. Among 
his earlier associations were Stone & 
Webster Engineering Corp., and Sar- 
gent & Lundy. Mr. Clarke has been a 
frequent contributor to technical society 
and engineering publications. He is a 
fellow of the American Society of 
Mechanical Engineers and the Institu- 
tion of Mechanical Engineers of Great 
Britain. 

Mr. Cook, who was made vice- 
president and construction manager. 
has been prominent in the construction 
industry for the past 30 years, having 
had charge of the construction of many 
large industrial and institutional devel- 
opments with particular emphasis in the 
Philadelphia District. Prior to the 
merger of Day & Zimmermann Engineer- 
ing & Construction Co. in 1928, as one 
of the constituent companies forming 
United Engineers & Constructors, Inc., 
Mr. Cook was construction manager in 
charge of important work for that 
organization. 

Mr. Thayer, who has also been made 
vice-president and construction man- 
ager, has served as a construction man- 
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ager with the organization sinee 1928. 
During this period he has been in 
responsible charge. of a large volume 
of steam power plant and industrial 
work in this country and subways and 
other important work in Buenos Aires. 
Prior to the merger of Dwight P. Rob- 
inson & Co. of New York with United 
Engineers, Mr. Thayer was a construc- 
tion manager with the former organiza- 
tion and with the Aluminum Co. of 
America on industrial developments 
and dams in the United States and 


Brazil. 
8 


Weston Appoints Olesen 
General Sales Manager 


Announcement has been made of the 
appointment of Harold L. Olesen as 
general sales manager of the Weston 
Electrical Instrument Corp., Newark, 
N. J. H. L. Gerstenberger, who formerly 
served in that capacity, continues as 
vice-president in charge of sales. 

Mr. Olesen has been associated with 
Weston since 1931 and has successively 
been in charge of radio sales, assistant 
general sales manager and sales promo- 
tion manager. His prior experience in- 
cludes connections with the Signal 
Corps, World War I; American Mar- 
coni, now RCA; Fansteel Products Co. 





ch ee 





H. L. Olesen 


and Jewell Electrical Instrument Cv 
During the war his activities at Weston 
included that of war activities co-ordi- 
nator; consultant to the War Production 
Board; chairman, NEMA priorities and 
materials allocation committee, and 
member of the Weston post-war com- 
mittee. Mr. Olesen is a member of the 
American Institute of Electrical Engi- 
neers. 

In connection with the elevation of 
Mr. Olesen, an improved home office 
sales structure has been developed. Un- 
der this new plan, the sales department 
is divided into two groups: a product di- 
vision, manned by product experts, to 
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ROYAL ELECTRIC MFG. CO. 


#2 6 = a series of 

informative news 
letters from a producer 
of Power Switching 
Equipment 


OUR FIRST YEAR 
IN PRINT 


This advertisement marks the first year in which this com- 
pany has discussed its products and policies continuously 
in Electrical World. Royal emerges from the war years 
stronger and more determined than ever before to serve 
the utilities and industrials well. 


Engineering service—not bigness—is our aim, for as we 
have said before, we would rather operate conserva- 
tively and with special helpfulness to our customers than 
to assume the complexities and inertia or undue bigness. 


We aspire to be regarded as a manufacturing organiza- 
tion of imagination, ready any time to try out a new 
idea. We have made a number of worthwhile contribu- 
tions ourselves to the art of power distribution, we be- 
lieve, but more importantly have instilled in our sales 
and engineering departments an eagerness to accept the 
suggestions of our customers. We are sure this policy is 
making for real progress. 


Most of the products shown on this page were developed 
in direct cooperation with utility engineers faced with 
a particular need. When you have a tough problem 
yourself, something that calls for special engineering 
design, remember that we'd like to tackle it with you. 


( 
| 
| 


One of the first portable substations By-Pass Switch 
619 €. 40th Street 
OG Ee ee pee 


handle details associated with sales, 
and a marketing division, stafied by a 
group of experienced market men, to 
develop and maintain the markets in 
which Weston products are sold. 


General Electric Elects 
Two Vice-Presidents 


George R. Prout, general manager of 
the General Electric Co.’s air condj- 
tioning department, and L. R. Boulware, 


G. R. Prout 


FA 
responsible for the operations of GUE. 
affiliates and consultant on marketing 
and merchandising, have been elected 
vice-presidents of the company. 

With the establishment of the air 
conditioning department as one of the 


L. R. Boulware 


six G. E. operating departments | 
April, Mr. Prout was named gener 
manager with headquarters in Bloom 
field, N. J. He has been connected wit 
the company since 1920. 

Mr. Boulware joined General Electr 
last January, having been operation 
vice-chairman of the War Product 
Board, which had been headed by 
Charles E. Wilson, president of Gent 
Electric. Previous to his service ¥ 
WPB, Mr. Boutware had been 
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Cooler Cabh 


: proved in the laboratory 
| and in operation 


with Transite Ducts 






S THE GRAPH shows, Transite Ducts 
made of asbestos and cement have a 


much higher rate of heat transfer than or- 
ganic conduit. Tests in the Johns-Manville 
Laboratories, later applied to specific field 
conditions, proved that Transite Ducts dis- 
sipate I,R losses 13% faster than other duct- 
ways tested, thus keeping cables cooler. 







In actual operation, this means that cables 
installed in Transite Ducts have a higher in- 
herent load capacity, or, carrying rated loads, 
will run cooler, thereby reducing copper 
losses and increasing cable insulation life. 


Transite Ducts, made of asbestos and ce- 
ment, are strong, immune to rust and rot. 
They are incombustible and unaffected by 
electrolysis or galvanic action. A perma- 
nently smooth bore makes possible long 
cable pulls and easy replacements.Long, light- 
weight lengths can be quickly and economi- 
cally installed. In addition, a variety of fit- 
tings simplifies even the most complicated 
installations. 


WATTS TRANSMITTED PER LIN. FT. 


For full information write for Data Book 
RATE OF ENERGY TRANSFERRED AT =f DS-410: Johns-Manville, 22 East 40th Street, 
VARYING SHEATH TEMPERATURES ae New York 16, N. Y. 


ew HEEr th Caner The chart shows why Transite Ducts keep 


cables cooler than ordinary organic ducts. 


| Johns-Manville JRANS/ITE DUCTS 
) _ CONDUIT for use without concrefe -___ 
os | KORDUCT for concreting in — i 


a 


90 100 «=110 = «6120:«61130:«6140:«61500) «6160 (6170) = 180) 190) 200 210 220 
SHEATH TEMPERATURE °F 
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Takes out guesswork 
of “sight and sag”, 
or oscillation wire 
stringing Hooked on 
ina jiffy Indicates 
tension in seconds 
Measures only 8! 4’ 
Slee ae ede Ca- 
pacities 500 to 20,000 


Ibs 


work, 


meter Manual. 


- SPEER’S 


Here's an easy way to get the longest, most 
trouble-free brush service in your commutating 
motors and generators: give the problem to 
SPEER. Take advantage of the extensive service 
data SPEER has accumulated through almost 50 
years’ specialization in matching brushes — 
mechanically and electrically — to individual 
machines. 

SPEER knows, from long experience, the brush 
grade best suited for any set of operating char- 
acteristics and service conditions. Its all-inclusive 
line of standard and special carbon, graphite, 


CHICAGO « CLEVELAND ° DETROIT 
MILWAUKEE * NEW YORK ° PITTSBURGH 
@® 270 


tallest ied retell natalensis naa ee ee ee 
LLL a, 


The Dillon is universally used in telephone 
Accuracy, 
ability ‘are the answers. 
tension in guy strand, messenger and wire. 


W.C. Dillon & Co., Inc. 


5423 W. HARRISON ST., CHICAGO 44, ILL. 








long-lived depend- 


and | 
Indicates exact 
| 


Many other.uses where pull, torque, weight 
or overload are vital factors. 


Write, wire or phone for illustrated Dynamo- Hy 





Makes PERFECT MATCH of brush and machine 


electro-graphite, and metal-graphite brushes, in- 
cludes grades that will deliver peak performance 
in your equipment — with fewest brush renewals, 
less maintenance. 


So for brushes perfectly matched to your ma- 


chines—call on SPEER. Write for Brush Data Forms. 







> 
SPEER 


CARBON COMPANY 
Se ee 






December 22, 


president and general manager of both 
the Carrier Corp. and the Celotex Corp, 
He had also been general sales manager 
of the Easy Washing Machine Corp, 


> GeorceE WALRATH has been named 
manager of the Head of the Lakes Elec. 


succeed Lupwic ANDERSON, who has re. 



















tric Cooperative at Superior, Wis., to 






ceived a new assignment. 










> Pau, Brown, who has been eastern 
division sales supervisor of the Alabama 
Power Co., has been made merchandise 
sales director in the office of J. S. Suth. 
erland, manager of the residential and 
commercial division. 












> D. B. Hyer, Jr., has been appointed 
manager of the industrial develepment 
department recently organized by the 
Florida Power Corp. Mr. Hyer, who 
has been with the utility system for 
almost twenty years, has been assist- 
ant superintendent of transmission and 
distribution for the past three years and 
has served in sales and engineering 
positions in all parts of the system since 
joining the company shortly after grad- 
uation from the Georgia School of Tech- 
nology. 



























> Ben W. Crem has been appointed 
regional power manager of the U. §. 
Bureau of Reclamation, Sacramento, 
Calif. Mr. Creim has spent the past 
three and one-half years in the Navy, 
which recalled him from the Bonneville 
Power Administration, where he had 
been in charge of all BPA’s electrical 
construction work since 1939. Prior te 
his employment with BPA, Mr. Creim 
spent three years with the REA in 
charge of design and construction of 
more than 70 REA projects in the eleven 
western states. In his new position, he 
is responsible for formulating and er 
ecuting plans for the full development 
of the power resources under the juris 
diction of the Bureau of Reclamatios 
within Region II. From 1927 to 1936, 
he was chief electrical engineer for the 
Modesto Irrigation District, where he 
was in charge of management, desig, 
construction and operation of the elec 
trical properties of the district. Mr. 
Creim is a fellow of the Americas Io 
stitute of Electrical Engineers. 























> K. Witpe BLacksurN has been 4p 
pointed associate solicitor in charge of 
legal work for the Rural Electrification 
Administration, to succeed the late Vin- 
cent D. Nicholson. Mr. Blackburm ¥h0 
was engaged in legal work for 
from. 1935. to 1943, is thoroughly fa 
miliar with the legal problems of R 
Since 1943 he has been assigned to ote 
legal work for the Office of the Solici: 
tor in Washington, including that ° 
the Commodity Credit Corporation 
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CROWD IMAGNET 


Men and women stop to marvel at a helicopter. 
There is something miraculous about a machine 
that hangs or moves in the sky without wings or 
propeller. And flies forward, sideways or back- 
ward—hovers in one spot—rises or descends 
vertically, linking air travel with the ground, to 
make flying an easy step to anywhere. 


The helicopter’s high crowd appeal was shown 
(above) a few months ago in a demonstration of 
the Kellett XR-8 military model at Fairmount 
Park, Philadelphia, under sponsorship of the 
U.S. Army Air Forces. 


With the ease of a hummingbird, the XR-8 
flew in, high over the crowd, and settled to rest 
in a space only 100 feet square. Then the heli- 
copter soared straight up, backed, swung from 
side to side like a pendulum, whirled, hovered. 
Finally ic sped forward, at a faster clip than a 
motor car let loose on an express highway, in 
complete mastery of speed, height and direction. 





. pk 
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Philadelphia Evening Bulletin Photo 


Just what the public’s keen interest in heli- 
copters will mean in future industrial and com- 
mercial uses for this unique type of machine is 
more than we at Kellett Aircraft can forecast. As 
the oldest American designers and producers of 
rotary-winged craft, we consider one of the 
helicopter’s most valuable features something 
we did not design or make—its inherent ‘‘crowd 
appeal,’’ even to a nation which accepts modern 
streamlined trains and 400 mile-an-hour air- 
planes without a second glance. 


Operating details, including cost and pay- 
load, may postpone the widest practical appli- 
cation of the helicopter. However, specialized 
money-making applications seem close at hand. 
Kellett Aircraft and other important organiza- 
tions in the helicopter field are devoting time, 
money and experience to hasten the day when 
these craft will meet the expectations of their 
most loyal boosters —the American public. 
Kellett Aircraft Corporation, Upper Darby, Pa. 


KELLETT HELICOPTERS 
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TAKE YOUR 


HANDS OUT 
OF OLD-STYLE 


STRAIT-JACKET 
GLOVES 

































Surety GIVES 
YOU “FINGER 
FREEDO 


In both curved and straight- 
finger types, Surety Turn-Cuff Line- 
men’s Gloves let you work limber. 
Pick up tools, handle wires and 
cables with full flexibility even 
when you wear leather protectors. 
Surety Turn-Cuff is the patented 
“petticoat-insulator” design that min- 
imizes surface creepage in adverse 
weather, gives two added inches of 
protection when cuffs are worn 
turned down in normal conditions. 
























Linemen everywhere favor 
Surety Turn-Cuffs for comfort and 
assured safety. Turn-Cuffs are indi- 
vidually tested to guarantee that 
they exceed safety standards. Spec- 
ify Turn-Cuffs! 

















CARROLLTON, OHIO 





the Farm Security Administration. His 
new appointment relieves him of his 
position as associate solicitor in charge 
of Farm Security Administration legal 


work, 
e 


Crosley Corp. Elects 
Mahan Vice-President 


Announcement has been made by The 
Crosley Corp., Cincinnati, of the selec- 
tion of S. D. Mahan as vice-president 


S. D. Mahan 


and general sales manager of the manu- 
facturing division. Under Mr. Mahan’s 
direction will come all commercial ac- 
tivities, including export and domestic 
sales, advertising and service. 

Mr. Mahan joined Crosley in 1943 
after spending two and one half years 
with the U. S. Treasury Department as 
director of advertising and promotion 
for the War Bond program and as as- 
sociate national field director in charge 
of all War Bond and Stamp sales. 
He has continued his association with 
the war finance division of the Treasury 
Department in the capacity of con- 
sultant. 

Mr. Mahan has spent more than 
eight years in the electrical appliance 
field, first as merchandise advertising 
and promotion manager and later as 
general advertising manager of the 
Westinghouse Electric Corp. 


> Louis T. Barry has been appointed 
manager of the power and industrial 
division of the Electric Service Manu- 
facturing Co., Philadelphia. Prior to 
service in the Armed Forces, Mr. Barry 
was manager of the Pittsburgh office 
of the company and will now be located 
in Philadelphia headquarters. 


> Cuarces G. LANPHIER, vice-president, 
Sangamo Electric Co., Springfield, IIL, 
was among the nine Springfield citizens 
recently presented certificates of honor 
for their contributions to the war effort. 
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Eley Assigned Technical 
Duties on CEMA Statf 


Announcement has been made of the 
appointment of Fred C. Eley to the staff 
of the Canadian Electrical Manufactur. 
ers Association in the capacity of tech. 
nical assistant. 

For a number of years Mr. Eley was 
connected with Amalgamated Electric 
Corp. Limited, Toronto, where he was 
responsible for the engineering appli- 
cation of its products, in particular that 
of lighting equipment, distribution pan. 
elboards, switchboards and_ enclosed 
switches. 

Mr. Eley is a graduate of the Uni- 
versity of Toronto in electrical engineer. 
ing and holds membership in the [lumi- 
nating Engineering Society, Engineer. 
ing Institute of Canada and the Associ. 
ation of Professional Engineers of 
Ontario. 






































> Larry Fripiey has been appointed to 
head a new architects’ and _ builders’ 
bureau formed by the Rochester Gas 
& Electric Corp. A graduate architect, 
Mr. Fridley was recently discharged 
from the army with the rank of cap- 
tain after three and one-half years of 
service. Under his direction the new 
bureau will offer advice and assistance 
to the building profession in connec: 
tion with the uses of gas and electricity 
in the new homes to be constructed, par- 
ticularly in regard to modern kitchen 
planning, remodeling, ventilation, heat: 
ing and air conditioning. The new 
bureau will be located in the company’s 
East Avenue Building. 























> C. E. Parks, relay engineer, power 
department, Public Service Co. of Indi- 
ana, Indianapolis, has been elected pres: 
ident of the Indiana Engineering Coun 
cil, which held its annual meeting this 
month in conjunction with the Indiana 
Society of Professional Engineers. 
































> Josep R. Ditton has been placed in 
charge of the purchasing department 
of the Wiremold Company, Hartford 
Conn., to succeed Georce M. ARMOR. 
who has retired after 25 years of serv 
ice. Mr. Dillon, who recently returned 
from military service, was graduated 
from Trinity College, Hartford, in 193), 
and has been a member of the Wiremold 
organization since 1940. 
















>T. J. McDonoucn, formerly © 
nected with the Westinghouse Electri¢ 
Corp., has been appointed general sales 
manager of the Earl B. Beach Co., 
Pittsburgh, Pa., which specializes in the 
sales of electrical insulating mate 

representing some manufacturers * 
agents and others on a jobbing basi 
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MALLORY 
CONTACT 
ASSEMBLIES 


Must Pass 
X-Ray Inspections 


HERE’S no guesswork about the bond between 

contact facings and backings manufactured by 
Mallory. Contact assemblies and contacts are checked 
with this 250,000-volt X-ray machine . . . and both 
the bond and structure of the metals bonded must 
pass a searching inspection. 


Grueling life tests under the toughest operating 
conditions . . . precise control of every metallurgi- 
cal factor . . . these are other reasons why Mallory 
Contacts and Contact Assemblies are noted for their 
dependable performance, long life and ability to 
withstand electrical overloads. 


Mallory research has developed many new contact 
alloys and powdered metals. Mallory manufacturing 
“know-how” has produced millions of contacts and 
contact assemblies of uniformly high quality. 
Mallory design engineers have helped many indus- 
tries . . . producing relays, industrial controls, 
circuit breakers, business machines, domestic appli- 
ances and other products . . . to specify or design 
the right contact or assembly before blueprints 
have left the drafting board. Thus Mallory has 


become Contact Headquarters. 





*Reg. U. S. Pat. Off. for electric contacting elements. 





X-ray inspection assures the quality of Mallory 
Contacts and Contact Assemblies made of silver, 
platinum, Elkonite*, Elkonium* and Tungsten. 


Whether you need complete contact assemblies, 
individual contacts, or the assembly of contacts to 
your own brackets, studs, springs or arms, consult 
Mallory on your specific problem. Write us today 
if you’d like samples to test in your applications. 


Write today for your copy of the Mallory contact 
catalog. The New Mallory Contact Data Book will 
be sent gratis to engineers when requested on com- 
pany letterhead. Available to students, libraries and 
schools at $2.50 per copy, postage paid. 


P. R. MALLORY & CO., Inc., Indianapolis 6, Indiana 
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OBITUARY 


> Dr. CHARLES A. PERKINS, dean emeri- 
tus of the college of engineering, Uni- 


urer of the Watson Flagg Engineering 
Co., New York, retiring eight years ago, 
Mr. Van Slyck was a life member of 
the American Institute of Electrica] 
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versity of Tennessee, Knoxville, died on 
November 27 at the age of 87. In 1892 
he joined the staff of the University 


| of Tennessee, teaching at various times 
| mathematics, physics and electrical en- 

gineering. He was professor of electri- 
| cal engineering from 1906 until 1941 


and dean of the college of engineering 
and director of the engineering experi- 


| ment station from 1922 until 1941, when 


he retired. Since his retirement, he had 


| served in a consulting capacity, not 
giving up active work until within re- 


cent months. Dr. Perkins was a fellow 
of the American Institute of Electrical 
Engineers. 


> THorNne A. Browne, for some years 


| prominently identified with the utility 
| industry in the West, died on December 
| 10 in Tucson, Ariz., at the age of 63. 
| Some years ago Mr. Browne was iden- 


tified with the Nebraska Railway Com- 


| mission, serving as various times as 
| chairman, member and secretary. In 
| the late Twenties he also served as man- 
| aging director and secretary for the 


Nebraska Section of the old National 


| Electric Light Association. A graduate 
| of the University of Nebraska, he was a 
| member of the State Journal newspaper 
| staff at Lincoln before joining the com- 
| mission. 


Subsequently he became in- 
dustrial commissioner for the Omaha 
Chamber of Commerce. 


> CLARENCE H. Stewart, sales research 
engineer, rate and sales research de- 


| partment, Northern States Power Co., 
| Minneapolis, Minn., died on October 7 


after a prolonged illness. He was 67 
years old. He obtained experience with 


| the Great Northern Railway and with 
| the City Engineers’ office in St. Paul. 
| From 1918 to 1923 he was superin- 


tendent of construction for G. J. Grant 


| Co. of St. Paul, in charge of construc- 


tion of the Hibbing Municipal Electric 


| Plant and also at that time conducted 


the appraisal of the Minnesota Utilities 
Co.’s holdings at Eveleth, Minn. From 


| 1924 to 1929 he was appraisal engineer 
| for R. D. Thomas, consulting engineer 
| of Minneapolis and special engineer for 


the utility commission of Hibbing. It 


| was in 1929 that Mr. Stewart entered the 

| employ of the Northern States Power 

| Co. in the sales department, as research 
engineer. 


| ® Cuartes H. Van Styck, a retired 


electrical engineer of Westfield, N. J., 
died on December 7 in Memorial Hos- 
pital, New York. Born in Schenectady, 
N. Y., he had been a contracting engi- 
neer with the General Electric Co. 
Later he was vice-president and treas- 


Engineers. 


> Water K. Ruopes, professor emeri- 
tus of electrical engineering at Buck. 
nell University, Lewisburg, Pa., died 
at his home in that city on December 
12 after a long illness. He was 7] 
years of age. A graduate of Bucknell, 
he joined the faculty in 1907 as pro- 
fessor of electro-technics and for many 
years was head of the engineering de. 
partment. He was made professor emeri- 
tus in 1942. Professor Rhodes was 
vice-president of the Lewisburg Elec. 
tric Co., and the Lewisburg Union Na- 
tional Bank. He was a member of the 
American Institute of Electrical Engi- 
neers and of the Society for the Pro- 
motion of Engineering Education. 


© ALEXANDER H. HoLcomsg, a retired 
refrigerating engineer, died in Cynwyd, 
Pa., on December 4. He was 72 years 
of age. When he retired from active 
business two years ago, Mr. Holcombe 
was Philadelphia representative for the 
Worthington Pump & Machinery Corp. 
Mr. Holcombe became associated with 
Worthington in 1934, when it absorbed 
the old Carbondale Machine Co., Car. 
bondale, Pa., with which he had been 


connected for ten years. 


> James A. Moyer, 70, for many years 
a prominent figure in engineering edu 
cation in Massachusetts, retired director 
of the state’s division of university ex 
tension, and author of numerous books 
on mathematics and science, died a 
Newton, Mass., December 1. In his 
early career he was associated witb 
General Electric at Lynn, Mass., and for 
a time was general engineer for West 
inghouse, Church, Kerr & Co., New 
York. He also taught at Harvard, the 
University of Michigan, and Pennsyl- 
vania State College. 


> Wittiam F. Srrouss, chief enginet! 
of the Maryland Public Service Commis 
sion from 1919 to 1922, and a membe! 
of the commission engineering staf 
from that time until 1931, died at Brad 
dock Heights, Md., on December 5. Mr. 
Strouse was 81 years of age. 


> Amos L. Harp, chief electrical ent 
neer of Thomas Emery Sons, Inc., Git 
cinnati, for the past 12 years, died in 
Christ Hospital in that city on N ovember 
26. Prior to his affiliation with the Gir 
cinnati company, he was for 13 yea® 
employed as field engineer by Westitt 
house Electric Corp. Mr. Hard was* 
past-president of the American 

of Heating and Ventilating Engineer 
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A STANDARD RELAY FOR DOZENS 
OF SPECIAL APPLICATIONS 


. « . requiring a compact light weight unit that 
handles ante of power and is highly resistant 
to shock and vibration 



























The design flexibility of Struthers-Dunn 10 Frame 
a-c and d-c relays coupled with their proven depend- 
ability under adverse operating conditions make them 
ideal for many applications usually requiring more 
costly special types. 10 Frame Relays are small and 
light and particularly built to withstand shock and 
continuous vibration. 

Features include: — One- to four-pole, single- and 
double-throw contact arrangements; insulations suit- 
able for power or radio-frequency circuits; high con- 
tact pressures and plenty of “follow-up” for long 
contact life. 

Struthers-Dunn #10 Frame Relays are currently 
used in many Radar, Radio, and Communications 
circuits for shipboard, aircraft and general use, 
including a wide variety of industrial installations 
requiring extra quality and plus performance. Write 
for Data Sheet 10-000 describing the 10-Frame Relay 
Series and outlining a few of the many available 
modifications. 


—- eae lca SS eee lhl 


so 


rs 


a. AG ~~ fae, 3=STRUTHERS-DUNN, Inc. 
| 1321 Arch Street, Phila. 7, Pa. 


- TYPE 10XBX—Two- 
pole, double-throw 
contacts, featuring 
Phenolic insulation, 
metal base, and solder 
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G.E. Electric Motor 
Division Re-Formed 


Motor Division of General Electric 
Co’s apparatus department has been re- 
organized, according to an announce- 
ment by K. H. Runkle, manager of 
industrial divisions, Schenectady, N. Y. 
In view of the large volume of electric 
motor business, and the advisability of 
segregating it into a natural arrange- 
ment of operating units, the motor divi- 
sion is now separated into four divisions 
and one section. 

W. H. Henry, formerly manager of 
the motor division, has been appointed 
assistant manager of the industrial 
divisions in charge of the motor busi- 
ness. The following division managers 
have been appointed: A. W. Bartling, 
manager fractional horsepower motor 
division; Elliott Harrington, manager 
induction motor division; J. T. Farrell, 
manager d-c motor division; and P. A. 
McTerney, manager synchronous, large 
d-c, and gear-motor division. 

E. A. Green, who during the war has 
been on war manufacturing assign- 
ments, returns to the motor organiza- 
tion as general assistant to Mr. Henry. 
D. E. Moorhead, who recently returned 
from the Armed Forces, is appointed 
assistant to Mr. Henry to give particu- 
lar attention to motor sales activities. 
O. F. Vea continues in charge of the 
motor marketing and promotion sec- 
tion, and A. A. Merrill in charge of 
forecasting, order budgets and statis- 
tics group for all motor lines. 


Storage Battery Industry 
Survey Will Be Made 


A survey and analysis of financial and 
operating data for a _ representative 
sample of firms in the electric storage 
battery manufacturing industry is to 
be undertaken by the Office of Price 
Administration to determine whether the 
industry is entitled to a reconversion 
increase factor, and how much, if any, 
the factor should be. 

Decision to make the survey was ar- 
rived at in the first meeting of the OPA 
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ANUFACTURING 





advisory committee recently organized 
to represent the industry. 

The advisory committee elected the 
following officers: Chairman, A. H. 
Daggett, National Battery Co., St. Paul, 
Minn.; Vice-Chairman, Lester Perrine, 
Perrine Quality Products Corp., Wal- 
tham, Mass.; and Secretary-Treasurer, 
Lee A. Doughty, Carlisle & Doughty, 
Conshohocken, Pa. 


Plant and Offices Moved 


General Luminescent Corp., Chicago, 
has moved into a new plant, occupying 
four floors in two buildings. Plants and 
offices are at 732 S. Federal St. 








TO THE HIGHEST BIDDER—Capt. 
Stuart S. Murray, skipper of the battle- 
ship Missouri, indelibly autographs a 
new General Electric refrigerator do- 
nated by the company to the Victory 
Loan Drive, as Comdr. A. F. Spring. 


ship’s executive officer. looks on. The 
refrigerator, bearing the names of the 
Missouri's officers, will be auctioned 
off to the purchaser of the greatest num- 
ber of victory bonds. Although you 
can’t see them here, the door of the 
cabinet is covered with these names, 
scratched into the paint from the tool 
in Capt. Murray’s hand. Red paint 
will be rubbed into the scratches in 
order to bring out the names and the 
door will then be varnished to pre- 
serve for posterity the cool names of 
a smooth working combination 


} 
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NEMA Head States 


Reconversion Delays — Concerns 


Appliances Shipped 


Deliveries Being Made in Spite of 





Unjustly Accused of Stock Piling 








R. L. White, president of the Na. 
tional Electrical Manufacturers Asso. 
ciation, declared recently that shortages 
of materials, components, and labor 
in plants of electrical appliance manv- 
facturers and in the plants of suppliers 
have delayed reconversion schedules 
somewhat, but that shipments are stead. 
ily being made to dealers throughout 
the nation. 

“It must be borne in mind,” Mr. 
White said, “that major appliances such 
as refrigerators and radios are dis 
tributed through as many as 30,000 
dealers and small appliances through 
as many as 50,000 dealers. 

“In starting from scratch, the indus. 
try faces a tremendous task just in sup. 
plying these dealers throughout the 
country with floor samples on an equit- 
able basis. Some manufacturers with 
extensive distribution systems whos 
products are sold by hundreds of dis 
tributors and thousands of dealen 
throughout the country have felt it only 
fair to give all an equal opportunity to 
re-engage in the appliance business. 

“So initial production of appliances 
has been withheld from distribution in 
some instances until sufficient wer & 
available to furnish single samples | 
each outlet. This is only fair dealing 
but gives point to false accusation (! 
deliberately withholding _ productio 
from the public.” 

A manufacturer may be unjustly 4 
cused of stock-piling when he is oil) 
storing partly finished products whi 
awaiting some vital part, Mr. Wht 
explained. For example, refrigeratot 
are being shipped without metal it 
trays. These will have to be install 
later by the distributor or dealer befor 
the refrigerators can be sold. 
range manufacturer is producing # 
stock-piling electric ranges and holdisf 
them for the heating elements whic 
must, because of a strike in the plat! 
of the heating unit manufacturer, be p 
in later at extra cost. 

Mr. White, spokesman for the 100 
pliance manufacturers who are me 
bers of the National Electrical Mat 

facturers Association, pointed out 
the electrical manufacturing indus! 
throughout the nation was one 
largest suppliers to the military sernee 
during the war and that many 4 
ance manufacturers faced a 100 pé 
reconversion problem when the 
ended. 


. . on: 
“Nevertheless,” he continued, ™ 
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The DILECTO punched part illustrated is a stator for 

an aircraft booster switch. It must of course have high 

dielectric properties. It must also be strong enough to 

support current carrying parts, and not deteriorate 

from vibration and impact shock. Its dielectric 

properties must be stable regardless of temperature, , 
humidity or dryness. Finally it had to be made from a 7 
material that could be accurately punched. DILECTO 


a these requirements with a wide margin There are many grades of DILECTO. Each 

, developed to meet specific electrical, 

mechanical, chemical or thermal problems. 

Special grades can be developed to meet 

unusual problems. DILECTO is also avail- 

able in combination with Diamond Fibre 

: to still further enlarge its sphere of useful- 
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version in the industry is proceeding 


about as planned. Actual appliance 
production, however, has been seriously 
delayed by unforeseen bottlenecks such 
as extensive retrainng of labor, labor 
shortages and work stoppages in appli- 
ance plants and in those of suppliers. 

“Few people realize that almost every 
electric appliance is manufactured by 
the assembly of previously manufac- 
tured sub-assemblies. Some of these 
items in themselves are the manufac- 
tured products of other industries. Any 
delay anywhere along the line due to 
shortage of essential material or labor 
carries through to the production of the 
finished product. Manufacturing, like 
distribution, is a pipeline operation and 
for continued output the pipeline must 
first be filled and then kept flowing. 
Curtailed production*in a steel mill or 
a coal mine furnishing coal to make 
steel is reflected later in the production 
of motors, and this delay in turn affects 
the production and shipment of appli- 
ances, 

“Naturally we are not manufacturing 
and delivering appliances as fast ‘as 
either the public or we in the industry 
would like to do. The appliance busi- 
ness is one of the nation’s most com- 
petitive and no manufacturer could risk 
withholding his product from distribut- 
ors and dealers who might immediately 
seek franchises from another manu- 
facturer. But the industry now has 
generally broken the reconversion bot- 
tleneck. If given steady sources of 
supply and uninterrupted production, it 
soon can produce appliances in quantity 
to meet the demand that has been grow- 
ing for four years.” 


Coaxial Cable Involved 
in Bell System Program 


A series of the newest type of micro- 
wave radio relay stations, for television. 
sound programs, or long distance tele- 
phone calls, is to be constructed be- 
tween Chicago and Milwaukee, the 
American Telephone & Telegraph Co. 
has announced. 

Bell System’s construction program 
calls for the addition each year for the 
next few years of upwards of 1,500 
miles of the coaxial cable. 

The radio relay system, which will 
cost about $500,000, is expected to be 
ready for tests in the spring of 1947. 
The terminals for the system will be at 
the Illinois Bell Telephone Co. long 
distance center in Chicago and at the 
Wisconsin Telephone Co.’s toll build- 
ing in Milwaukee. There will be three 
radio repeater stations along the way, 
one near Barrington, IIl., another also 
in Illinois but near Wilmot, Wis., and 
the third near Prospect, Wis. 
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Field Reports on Business 


Inquiries for a wide variety of electrical equipment are being received, by 
Street lighting is one of the outstanding items iy, 


actual orders are spotty. 


the electrical picture, with considerable modernization taking place. 








Retail 


trade throughout the country is making record-breaking sales. 


CHICAGO 


Current and projected programs of plant 
construction for 1945 to date in the Chi- 
cago metropolitan area total $143,000,000, 
(against $80,000,000 last year), not count- 
ing a known but not yet officially an- 
nounced backlog of $125,000,000, to be 
revealed shortly after the first of the year, 
which includes $50,000,000 worth of plant 
expansion by U. Sy Steel Co. Actual exe- 
cution of the plans, however, has been 
slowed considerably by the scarcity of 
labor and materials. Metal trades pre- 
dominate in this growth, followed by 
chemical, pharmaceutical, paper processing 
and electrical products. Bidding on most 
war plants is running high, in some cases 
three times the intrinsic worth of the 
property, due to the delays, high cost and 
other difficulties involved in new construc- 
tion. 

A. O. Smith Co. will produce household 
appliances in a new $2,000,000 plant, under 
construction near Kankakee, Ill. Zenith 
Radio Corp. factory has been enlarged to 
increase productive capacity to 15,000 sets 
daily. 

Heralding a new trend in department 
store operation, Marshall Field & Co. has 
obtained post-war priority No. 1 for the 
purchase of a G.E. intrastore television 
system. Two midwest firms, General Tire 
& Rubber Co., Akron, Ohio, and Liquid 
Carbonic, Chicago, Ill., have joined to pro- 
duce the new Frostor electric refrigerator 
in a new million dollar plant at Morrison, 
Ill. Stewart-Warner has obtained OPA ap- 
proval on retail prices of 13 home radios 
and expects to be in full or partial produc- 
tion on all models within 60 days, reaching 
a capacity output of 5,000 sets per day. 
About 10,000 of the two lowest priced plas- 
tic table models will be in dealers’ hands 
by Christmas. 


PACIFIC COAST 


It is conservatively predicted that rail- 
water shipments will be a factor in Pacific 
Coast business by February. Inventories 
should be very spotty due to shortages of 
many critical items and fairly sizeable resi- 
dues of war-time items. 

A variety of merchandising devices is 
now arriving in major coast cities, but in 
quantities so small as to furnish samples 
only instead of making a nucleus for sales. 

Orders include overhead line equipment, 
field coils, armatures, and trolley wire for 
municipal railroad of San Francisco; 52 
miles of transmission line coating in Clal- 
lum County, Wash.; a $232,687 award for 
280 miles of REA transmission line to 
Monte Vista, Colo.; $193,000 allotted for 
lines in Lincoln County, Colo.; and 163 
miles planned for north-eastern Idaho. 

Office and assembly buildings will con- 
stitute first unit of plant at El Monte, 
near Los Angeles, for manufacturing Thor 
washers. 5,300 poles with insulators, hard- 
ware, and wire to proportionate scale will 
be required for the 265-mile network in 
Wasco and Sherman Counties, Ore. 

Industrial developments include awards 
for the $3,000,000 United Rexall Drug 
Building in Los Angeles; $350,000 each for 
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new equipment for Rheem Mfg. at Ric, 
mond and Food Machinery Corp. at Sy 
Jose; location of Colonial Radio, a 
vania subsidiary, at Riverside, Calif.; play 
for $1,000,000 for an icehouse and ship 
ping sheds at Salinas; and a $2,500,000 gy 
reduction plant for General Petroleum ¢ 
Fresno. 


NEW YORK 


Business generally is moving aheaf 
slowly but consistently, in the shift from wy 7 
to peacetime production, though shortay 
of manufactured materials and uncer ? 
labor conditions are retarding factors, — 

Civil engineering construction volume i 4 
continental United States totaled $67,643 tr 
000 for the week ending December lif es 
1945, as reported to Engineering Newt te 
Record. This volume was 16 percent 
low the volume for the preceding week & 
was 113 percent greater than the volumm | 
for the corresponding week last yes ¥ 
Private construction, while dropping 12 p 
cent below the preceding week’s figure, cm 
tinued to gain and the week’s figure 1 
1,124 percent greater than the correspow 
ing week of last year. The week’s 
struction brought the 1945 total cumulati 
figure to $2,199,382,000 for the 50-wed 
period, a 30 percent increase over ! 
total for the similar period of 1944. 

Predictions that department store volum 
would be limited only by _ merchani 
scarcities were fulfilled in the Metrop# 
tan area last week, when Christmas tnt 
proceeded unabated. 


NEW ENGLAND 


Inquiries for electrical equipment 4 
being received in large numbers, principt 
with an eye to deliveries, but actual oma 
are spotty. Industrial heating interes 
gaining and infra-red projects are bel 
studied by a number of companies! 
connection with speeding up 1946 outp! 

Cambridge Steam Corp., subsidiary ' 
Cambridge Electric Light, has petit 
the city council for permission to ¢ 
a $3,000,000 steam plant. 

A circuit breaker order, amounting 
$16,198 has been booked for 
Chalmers’ Hyde Park plant. Bangor (Mi 
plans an extension of its street light 
system in 1946 and Taunton (Mass) ¥ 
replace present lighting with modem 
intensity street lighting units as Pe 
its post-war improvement program. 
theon Manufacturing Co., Waltham, ’ 
has contracted to build a mobile labors 
for carrying on research in radar and si 
fields for the government. _—_ ( 

Western Massachusetts Electric rr 
conducting an extensive education 
gram in anticipation of a large ° 
for kitchen units, resulting we 
sumption of new construction 1 * 

Special holiday decorations are bel ‘ 
stalled in New England ci v 
lighting displays will be feature ‘ 
ored illumination of the State Hous. 
England retails trade is making iat 
breaking sales, with electrical = 
disappointingly limited to small ! 






Telephone call from Power Com- = fe 


(1) is relayed through local = 


telephone office to transmitter and = yee 
then by radio to Power Company ~ ee 
truck (2). Truck transmits to near- 
est receiver and is connected by 
telephone to home office. 


ee: ote 


| 
3 
| 


The ope¥atihg companies of the Bell Telephone System 
have plans under way for extensive trials of general two- 
way mobile radiotelephone service in many large cities 
throughout the country — and plans are being made to 
extend these service trials to highways between cities. 

Electric companies will be among the first to realize the 
advantages of direct voice contact with drivers of mobile 
equipment — routine repair and inspection work can be 
expedited, and appropriate vehicles can be made available 
in case of emergency. 

Source of supply for the Bell System since 1882, Western 
Electric pioneered in mobile radio in 1917— and Western 
Electric equipment has led the way ever since. It is natural 
that Western should play a major part in extending telephone 
service to the streets and highways of America. 


gif. 


i & Western LEleciric 


i 7 PIONEERS IN MOBILE RADIO 


ts Buy all the Victory Bonds you can—and keep them! 


yon 
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142 important design 
articles on electronic 


equipment and parts 





Short-cuts 
to better 


DESIGN 
CONSTRUCTION 
USE 


Charts, graphs, 
reference sheets, 
equations, tables 


This handy reference book brings to de- 
signers, builders and users of electronic 
equipment and parts a host of valuable 
aids—material which has been condensed 
into graphs, charts, and concise articles, to 
supply you with a short cut to more and 
better reference data in your field. It con- 
tains a multitude of engineering aids related 
to the design of circuits, equipment and in- 
dividual parts for radio, electronic, tele- 
vision, facsimile, radar, sound, and related 
vacuum-tube apparatus—including topics 
brought into prominence by acceleration of 
wartime electronic research. 


Just published! 


ELECTRONICS 


for 


ENGINEERS 


Edited by JOHN MARKUS and VIN ZELUFF 
Associate Editors, Electronics 


390 pages, 81/2 x 11, figures, $6.00 


This rich source of data contains over a hun- 
dred different articles, each one a “‘find’’ for the 
electronics man who needs concise, easily avail- 
able information to aid him in his work. It 
represents design articles, charts, and graphs 
selected from the complete files of Electronics 
magasine for their value to you, carefully 
condensed, edited, and indexed, and arranged 
in easily accessible form. 


Here is some of the specific reference 


material you'll have on hand: 


Design Charts for Dissymmetrical T Pads 
Design Procedure for Ground Plane Antennas 
Harmonic Analysis of Overbiased Amplifiers 
Computing Reactive Attenuation 
Capacitor Charge-discharge Nomograph 
Photographing Patterns on Cathode-ray Tubes 
Impedanee Determinations of Eccentric Lines 
Electronic Heating Design Chart 
Grid Control of Industrial Gas-Filled Tubes 
Design of Audio Reactors for D-C Service 
Chart for Determining Square Root of a Com- 
plex Number 


SEE IT 10 DAYS ON APPROVAL 
eS A Se TS OT 


y SSSSSSSSEESESSESSSSeCeseeseseeee 
& MeGraw-Hill Beek Ce., 330 W. 42 St., NYC 18 

$ Send me Markus and Zeluff’s Electronics for Engi- § 
= neers for 10 days examination on approval. In 10 ‘ 
= days I will send $6.00, plus few cents postage, or # 
© return book postpaid. (Postage paid on cash orders. ) : 
s s 
5 BORED | a. c's 0s sce vnveccsccccesevnccsuvecccsctccsses : 
s o 
5 BODIED «4. vccccsccccccscescovecceess Ccercccccece : 
a 

S City amd Btate......eeeeeeeeeeeceeeeeeeerseeees 5 
” - 
: IN i. ios sav dkustidsndensssontenbsescnbuves ; 
I iil cl adi ell W 12-22-45 5 
: (Im Canada: Mail to Embassy Book Co., : 
s 18 Richmond St. K., Toronto 1). * 
secccccecesceeeesesserescosennesesceeesesesessesseeene 
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Sales Opportunities 


ILtinois—Hiram Walker & Sons, Inc., 
Peoria, plans extensions in local whiskey 
distillery, comprising additional buildings 
with machinery and electrical equipment. 
Cost estimated close to $2,500,000. Work 
scheduled to begin soon. 


Massacuusetts—Montaup Electric Co., 
Fall River, has completed plans for pro- 
posed addition to steam-electric generating 
station at Somerset and will begin work 
soon on new steel frame superstructure. 
Equipment will be installed for increased 
capacity. Stone & Webster Engineering 
Corp., 49 Federal St., Boston, is consulting 
engineer. 


New Jersey—Celanese Corp. of Amer- 
ica, Inc., 180 Madison Ave., New York, 
N. Y., has arranged for purchase of former 
plant of New Jersey Powder Co., Belvidere, 
from RFC, for a reported consideration of 
$1,250,000, and will take immediate pos- 
session. Property comprises about 800 
acres of land, improved with number of 
buildings, including main unit of about 
100,000 sq. ft. floor space. Structures will 
be remodeled and improved for plastic 
products and chemical manufacture, with 
installation of machinery and electrical 
equipment for large capacity. Additional 
buildings also are planned. Entire project 
will be carried out over period of several 
months and will represent total invest- 
ment of about $10,000,000. 


Oxn1o—Philip Carey Mfg. Co., Lockland, 
Cincinnati, roll roofing, asbestos papers, 
composition board products, etc., plans ex- 
pansion in main local plant and branch 
factories at Middletown, Ohio; Perth Am- 
boy, N. J.; Plymouth Meeting, Pa.; and 
Canadian plant at Lennoxville, Que. Work 
will include additional buildings at each 
plant, with machinery and electrical equip- 
ment. Program to be carried out during 
1946 will represent total investment of 
about $5,000,000. 


Ca.trorntAa—Pacific Gas & Electric Co., 
San Francisco, has authorized immediate 
construction of new 220,000-volt transmis- 
sion line from Shasta power substation to 
San Francisco Bay district, where new ter- 
minal substation facilities will be provided 
for distribution service. Cost estimated 


over $5,500,000. 


Ar1zonA—Bureau of Reclamation, King- 
man, plans expenditure of about $30,000,000 
for transmission and distribution lines, 
power substations and other facilities in 
connection with new Davis dam and hy- 
droelectric generating station on Colorado 
River, about 67 miles downstream from 
Boulder dam, vicinity of Kingman. Con- 
tract for dam construction, including power 
house, will be awarded soon and work 
placed under way; completion is scheduled 
early in spring of 1949. Station will be of 
outdoor-type, with rating of 225,000 kw., 
divided into five 45.000-kw. generators, each 
operated by a 62,200-hp. hydraulic turbine. 
A 230-kv. switchyard will be constructed 
near power plant. 


MaryLanp—American Can Co., 230 Park 
Ave., New York, N. Y., plans new plant for 
manufacture of tin cans in vicinity of 
Erdman Ave. and North Point Rd., Balti- 
more. It will comprise several units, with 
total floor space approximating 20 acres. 
Machinery and electrical equipment will be 
installed for large output. A power sub- 
station is planned, with boiler house and 
other utility structures. Entire program 


) 
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is reported to cost about $6,000,000. Pro. 
posed to begin work early next year. 


NortH Carotina—Water Dept., Salis. 
bury, plans installation of motor-driven 
pumping machinery, controls and auxiliary 
equipment in connection with extensions jp 
waterworks, including new filtration plan; 
and elevated storage tank. Cost estimated 
over $400,000. 


Wasuincton—Dept. of Public Utilities, 
Light Division, Tacoma, plans three ney 
power substations, each with rating of 
about 3,000-kva. City Council has ap- 
proved program, providing fund of abou 
$130,000 for structures and equipment. 


Missourt—Ford Motor Co., Dearbom, 
Mich., has approved plans for proposed new 
assembling plant at St. Louis, comprising 
several one-story units, with machinery and 
electrical equipment for large capacity, 
Cost about $10,000,000. Work on super. 
structure will begin at early date. Alber 
Kahn Associated Architects & Engineers, 
Inc., New Center Bldg., Detroit, Mich., is 
architect and engineer. 

























New Yorx—American Cyanamid Co., 30 
Rockefeller Plaza, New York; industrial 
and other chemicals, plans new power 
plant at factory at Pearl River. Work on 
steel frame superstructure will be placed 
under way soon. 


Iowa—City Council, Des Moines, ha 
authorized extensions and improvements in 
street-lighting system in various districts, 
including installation of 27 new 250-watt 
lighting units, three 400-watt, and 46 new 
100-watt. C. C. Green is lighting engineer 
for city, in charge. 










Wasuincton—Orcas Power & Light Co. 
Eastsound, has plans for extensions and 
improvements in generating station # 
Friday Harbor, including addition to build- 
ing and installation of additional equip 
ment. Work will be placed under wi 
soon. W. S. McCrea, Jr., Perkins Bldg. 
Tacoma, is consulting engineer. 







ILt1no1s—International Harvester Co, 
180 North Michigan Ave., Chicago, is & 
ranging a large expansion program to 
carried out over period of number 
months. Erection of two new plants # 
Memphis, Tenn., and Woodriver, IIL, vil 
be placed under way at early date, with 
completion scheduled in 1946. Each will 
comprise several large units and will k 
used for manufacture of farm implemen!s 
and farm tractors, respectively. Cost 
ported over $5,000,000, with machinery and 
electrical equipment. Company has Pp" 
chased from RFC former Buick Divisie 
plant of General Motors Corp., Me 
Park, Ill., and will convert for manufse 
ture of diesel engines for farm tracto™ 
Company also plans two new plants" 
Pacific Coast for assembling of motor tru 
and production of farm implements, F 
spectively. Each will represent investm 
in excess of $1,500,000. Complete de 
opment program is estimated to 
approximately $100,000,000. 























Buys Utah Radio Unit " 


The Electro Engineering Co. © 
Park, IIL, has purchased the moter 
generator division of Utah Radio 
ucts Co., H. A. Mueller, president ° 
Electro company, has announce? 





LD ante TIL 
O\LW) ror werrer Lightine 


af? aA Te elUroOo lS 


| This photograph of a typical modern office floor in a building 
having loft type construction, shows the use of Wiremold to provide for 
proper location of modern fluorescent lighting units, and also on each 


column to connect with existing wiring to provide outlets for fans and 
office machines. 


5751 Flush 
Type Extension 
Adapter 


5728 In this case Wiremold No. 500 and No. 700 Raceways and fittings 

Utility Box were used throughout. Where additional capacities are required, 

5734 Blank No. 1000 and larger Raceways may be used interconnecting one 

Extension Box with another to provide a complete wiring system. Many — 

With easily installed Wiremold Raceways wiring layouts will also use No. 1500 or No. 2600 “Pancake 


@ mini . Wiremold Overfloor Systems for telephone connections to desks 
tlle ge Tnaggpnece tig lla gee and Plugmold plug-in-anywhere — to provide convenience 
ation may be completed all the way “from outlets for lamps, appliances or mac ines. 
panel boxes to outlets’. Wiremold is un- Write for Engineering Data Sheets and other literature showing 
obtrusive, strong, safe and permanent. how and where Wiremold can help you complete your postwar 
Later changes or additions are quickly wiring modernization program faster, more effectively and often 
and easily made. at lower cost. 


THE WIREMOLD COMPANY.. HARTFORD 10, CONNECTICUT 
ELECTRICAL ENGINEERS - 


Wiremold Engineering Data Sheets and 
other literature are designed to help you 
solve wiring problems. If you are not 


receiving this literature, send us your 
name TODAY. 
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It’s Easy to pick the 
right CABLE TAP — 


from the Complete line 
You'll find the widest variety of 
parallel and 90° taps, combina- 
tions, and gutter taps—in a 
range of sizes up to 1,000,000 
cm. Insulating Bakelite covers 
can be furnished for all types. 


Single 90° Tap from 
” main conductor, 






Combination Tap, one branch 
parallel to main, one at 90°. 





2-Way 
Gutter Tap. 









Bakelite Covers 
can be furnished 
for all types of 
Penn-Union cable 
taps. 


= 9 3-Way; contin- 
uous main and 
two separate 
branches. 


Also a complete line of Service 
Connectors, Terminals, Tees, 
Straight and Parallel Connec- 
tors, Grounding Connectors, etc. 
— every good type of conductor 
fitting. And every one is accu- 
sately made, thoroughly 
tested — dependable, 


PENN-UNIO 


N 
ELECTRIC CORPORATION 
ERIE, PA. 


Fittings 





Conductor 





REA Allots Funds; 
Approves Contracts 


The Rural Electrification Administra- 
tion has recently announced the ap- 
proval of loan allotments totaling $2,- 
711,000 to 16 rural co-ops in 13 states. 
The loans, which unless otherwise noted 
will be used for line construction to ex- 
tend electric service, are listed below: 

Arkansas—Ashley-Chicot-Union Electric 
Co-op., Inc., Hamburg, $190,000. 

Itt1nois—Rural_ Electric Convenience 
Co-op. Co., Divernon, $185,000, which in- 
cludes funds for rephasing, substation and 
transportation equipment. 

InpIANA—Parke County Rural Electric 
Membership Corp., Rockville, $305,000; 
Sullivan County Rural Electric Member- 
ship Corp., Sullivan, $160,000; Kosciusko 
County Rural Electric Membership Corp., 
Warsaw, $25,000. 

lowa—Clarke Electric Co-op., Inc., Osce- 
ola, $300,000, which includes funds for sub- 
station, transportation and working equip- 
ment; Butler County Rural Electric Co-op., 
Allison, $165,000. 

Kansas—Coffey County Rural Electric 
Co-op. Assn., Inc., Burlington, $101,000. 

Kentucky—Licking Valley Rural Elec- 
tric Co-op. Corp., West Liberty, $150,000. 

Minnesota—Meeker Co-op. Light & 
Power Assn., Litchfield, $211,000. 

Nort CarotinA—Union Electric Mem- 
bership Corp., Monroe, $211,000. 

OxLaHoMa—Rural Electric Co-op., Inc., 
Lindsay, $50,000. 

South Caroitina—Marlboro Electric 
Co-op., Inc., Bennettsville, $196,000, which 
includes funds for headquarters facilities 
and system improvements. * 

Souta Daxota—Hamlin Electric Assn., 
Hayti, $100,000. 

TENNESSEE—Forked Deer Electric Co-op., 
Inc., Halls, $262,000. 

Texas—Wood County Electric Co-op., 
Inc., Quitman, $100,000. 


Construction Contracts Approved 


FLoripAa—Withlacoochee River Electric 
Co-op., Inc., Dade City, contract to Bigby 
Electric Co., Tampa, Fla., 200 miles of line; 
labor and materials, $178,966; engineer, 
Moorhead Engineering Co., Ocala, Fla. 

InpiaNA—Newton County REMC, Kent- 
land, contract to Contracting & Material 
Co., Evanston, IIl., 100 miles of line; labor 
and materials, $90,497; engineer, Philip 
Burns, Indianapolis, Ind. 

Kentucky — Hickman-Fulton Counties 
Rural Electric Co-op. Corp., Hickman, con- 
tract to L. O. Brayton & Co., Dyersburg, 
Tenn., 75 miles of line; labor and materials, 
$74,615; engineer, Ray W. Chanaberry, 
Louisville, Ky. West Kentucky Rural Elec- 
tric Co-op. Corp., Mayfield, contract to Guy- 
Townsend Co., Jackson, Tenn., construction 
and rehabilitation of 16.1 miles of lines; 
$15,774; engineer, Ray W. Chanaberry, 
Louisville, Ky. 

MatnE—Denny’s River Electric Co-op., 
Inc., Meddybemps, contract to John Lucas 
Tree Expert Co., Inc., Portland, Maine, con- 
version of 24.31 miles of line and construc- 
tion of 10.25 miles of new line; labor and 
material, $32,710; engineer, Prentiss & Car- 
lisle, Bangor, Maine. 

MaryLanp—Choptank Electric Co-op., 
Inc., Denton, contract to Edward Bauren- 
schmidt, Baltimore, Md., 208 miles of line; 
labor and materials, $231,839; engineer, 
B. O. Vannort, Charlotte, N. C. 

Minnesota—Beltrami Electric Co-op., 
Inc., Bemidji, contract to Zontelli Bros., 
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Ironton, Minn., 90 miles of line; labor and 
materials, $79,955; engineer, Banister Ep. 
gineering Co., St. Paul, Minn. 

Mississippi — Singing River Electric 
Power Assn., Lucedale, contract to Birming- 
ham Bldg. Co., Birmingham, Ala., 130 miles 
of line; labor and materials, $116,578; en- 
gineer, Bowman & Bowman, Greenwood, 
Miss. Capitol Electric Power Assn., Clin- 
ton, contract to Triple “D” Electrical Con- 
tractors, Jackson, Miss., 40 miles of line; 
labor only, $14,503; engineer, Bowman & 
Bowman, Greenwood, Miss. Coahama Elec- 
tric Power Assn., Clarksdale, contract to 
Neely Bros., Hollandale, Miss., 20 miles of 
line; labor only, $9,264. 

Missourt—Co-Mo Electric Co-op., Inc., 
Tipton, contract to Douglas Contractors, 
Ltd., Omaha, Neb., 121.38 miles of line; 
labor and materials, $121,698; engineer, 
Frank Horton & Co., Lamar, Mo. 

Montana—Park Electric Co-op., Inc., 
Livingston, contract to D. M. Manning, 
Hysham, Mont., 82.9 miles of line; labor 
and materials, $99,692; engineer, Montana 
State Water Conservation Board, Helena. 

New Mexico—Otero County Electric 
Co-op., Inc., Cloudcroft, two contracts to 
Reynolds Electric Co., El Paso, Texas, one 
for 17 miles of 33-kv. transmission line; 
labor and materials, $51,596; another for 
70 miles of line; labor and materials, 
$100,412; engineer, Beavers & Lodal, San 
Antonio, Texas. 

Nortu Caro_tina—Central Electric Mem- 
bership Corp., Sanford, contract to Ivy H. 
Smith Co., Jacksonville, Fla., 188.3 miles of 
line; labor and materials, $182,899; engi- 
neer, L. E. Wooten, Raleigh, N. C. 

Ou1o — Guernsey-Muskingum Electric 
Co-op., Inc., New Concord, contract to F. W. 
Owens Co., Louisville, Ky., 281 miles of 
line; labor and materials, $333,368; engi- 
neer, Ralph L. Woolpert Co., Dayton, Ohio. 

OKLaAHoMA—Northfork Electric Co-op., 
Inc., Sayre, contract to Reinhart & Donovan, 
Oklahoma City, Okla., 116.16 miles of line; 
labor and materials, $104,736; engineer, 
C. H. Guernsey & Co., Oklahoma City. 

SoutH Daxota—Lake Region Electric 
Assn., Inc., Webster, contract to Carl 
Swedberg, Wheaton, Minn., 179.9 miles of 
line; labor and materials, $186,039; engi- 
neer, Banister Engrg. Co., St. Paul, Minn. 

TENNESSEE—Pickwick Electric Member- 
ship Corp., Selmer, contract to J. E. Hill 
Construction Co., Selma, Tenn., 28 miles of 
line; labor only, $9,718; engineer, Allen & 
Hoshall, Memphis, Tenn. 

Texas—Swisher County Electric Co-op., 
Inc., Tulia, contract to Taylor & Mont- 
gomery, Lubbock, Texas, 150 miles of line; 
labor and materials, $124,951; engineer, 
N. H. Roberts, Lubbock, Texas. Lamb 
County Electric Co-op., Inc., Littlefield, 
contract to Taylor & Montgomery, Lubbock, 
Texas, 118 miles of line; labor and ma- 
H. N. Rob- 


terials, $95,609; engineer, _ Rol 
erts, Lubbock, Texas. Nueces Electric 
Co-op., Inc., Robstown, contract 


C. R. Cento, San Antonio, Texas, 110 miles 
of line; labor and materials, $91,813; eng 
neer, Southwest Engineers, Houston, Texas. 

Vermont—Vermont Electric Co-op., Inc. 
Johnson, contract to Kenworthy & Taylor, 
Everett, Mass., 25 miles of line; $31,236. 

Vircinta—Powell Valley Electric Co-op.. 
Jonesville, two contracts to Smith Construc- 
tion Co., Nashville, Tenn., one for 21 miles 
of 66-kv.; labor and materials, $145,740: 
the other for 205 miles of line; labor and 
materials, $232,812; engineer, Sullivan & 
McWhorter, Nashville, Tenn. 

Wyominc—Hot Springs County Rura 
Electric Assn., Inc., Thermopolis, contract 
to Olson Construction Co., Salt Lake City. 
Utah, 102.63 miles of line; labor and male 
rials, $97,150; engineer, H. S. Nixo™ 
Omaha, Neb. 





Expert Design 


means a 


good-looking tower 


T iS an engineering maxim that 

I “pleasing appearance is inherent 
in the right design.” But it takes an 
expert to develop that “right design,” 
by efficient utilization of every pound 
of steel and proper consideration of 
economies in construction. In this, 
American Bridge specialists have 
been particularly successful. 
_ The whole American continent is 
dotted with the work of our engi- 
neers, some of it over the most difh- 
cult terrain where climatic and other 
considerations are most severe. 

These towers were designed by our 
own engineering personnel and fabri- 
cated within our own complete plant, 
which is wholly devoted to the fab- 
rication and galvanizing of all types 
of transmission towers. Their efh- 
ciency was tested at our own proving 
station, where the largest and most 
modern Test Frame in the country 
duplicates field loading conditions to 
conform with any specified design 
criteria. 

Let us talk with you about your 
needs. Forty years of accumulated 
experience is at your service. 





EVERY SUNDAY EVENING, United States Steel 
presents The Theatre Guild on the Air. Ameri- 
can Broadcasting Company coast-to-coast net- 
work. Consult your newspaper for time and 
station. 


General Offices: Frick Building, Pittsburgh, Pa. 


District Offices in: Baltimore - Boston - Chicago - Cincinnati - Cleveland - Denver - Detroit 
Duluth - Minneapolis - New York +: Philadelphia - St. Louis 


Columbia Steel Company, San Francisco. Pacific Coast Distributors . United States Steel Export Company, New York 


WNITED STATES STEEL 
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Recent Rate Changes 


FLoripA Power Corp. has made major 
electric rate reductions to domestic users 
throughout its entire system, according to 
an announcement by President A. W. Hig- 
gins. He stated it was proposed that the 
new rates go into effect in January for 
all meter readings taken on and _ after 
February 1, 1946. Mr. Higgins revealed 
that the money value of the reductions on 
the present use basis was more than $360,- 
000, of which approximately $90,000 would 
accrue to St. Petersburg and the gulf 
beaches. Basically, the proposed rates are: 
$1 for the first 14 kw.-hr. or less, 5 cents 
each for the next 36 kw.-hr., 3 cents each 
for the next 150 kw.-hr., 14 cents each for 
all over 200 kw.-hr. The present set-up is: 
$1 for the first 12 kw.-hr. or less; 6 cents 
each for the next 48 kw.-hr., 4 cents each 
for the next 40; 2} cents each for the 
next 100 and 14 cents each for all over 
200. The minimum bill is $1. 

illustrated is the Standard Switch- At Standard there are no off-the-shelf switch- Reppine (Caxir.) city officials, disclosing 
board, Service and Distribution that the city has received a reduction on 
Switchgear, designed and custom a a ik ore —_ 
built to meet the particular re- is specially designed and incorporates the SFRCEUGS QOS WHR FACES (8s wena 


, : Co., are making preparations to reduce 
quirements of one of this country’s knowledge and experience gained by many their power rates. The slash will vary from 
largest manufacturers of drugs 


boards. Every panelboard and switchboard 


14 percent in the residential rates to 5 
i ears service to hundreds of switchboard users. percent in some other rate blocks, and 

and pharmaceuticals. Y will effect an overall cut of 10 percent. 
Consult with STANDARD on your Switchboard requirements Novo Scotia Pusiic Utiities Boarp 
: has reduced domestic rates in Hantsport 
from 6 to 4 cents per kilowatt-hour; com- 
mercial rates from 6 to 5 cents. The board 
also recommended that a valuation of the 
system be made and that a depreciation 

reserve be set up. 


Truro Exectric Commission has peti- 
tioned the Nova Scotia Public Utilities 
Board for permission to reduce domestic 
and commercial rates in Lower Truro, 


ELECTRICAL IE | Gon sex gpentel, onl. Ge sow dorm 


Yd rates are 4 cents per kilowatt-hour for the 
SPECIALTIES * W/ {flu first 30 kw.-hr. and thence two cents per 
} M y/ kilowatt-hour, with minimum monthly bill 


FOR HEAVY EE yf of $1.75 and, where an electric range is 
INDUSTRIAL SERVICE y used, $3.75. The commercial rates call for 
four cents per kilowatt-hour for the first 


Nh 100 hours’ use of connected load or 
maximum demand, and thence two cents, 
! with monthly minimum of $1.75. 
ll . 


Rates Down for December 


Trenton, Mo., which has a municipal 
system, reduced its rates 84% percent 
for December only. 

Aut the strength and durability 


inherent in steel are combined--- 


with definite —— on 4 
Galvanized Steel Strand. Heavy, duc- 
=" er Anale canductor tile, tightly-bonded zinc coatings, ap- Me gt LO 


Write for a complete selection of plied by the famous Crapo Galvaniz- 


RUSGREEN bulletins } ; TT eerie LEAD AND ALUMINUM Va 


provide lasting 


protection against Spot or Full Coat 
ENDULATORS (POTHEADS) ALL SIZES © ALL corrosion. 


SHAPES * ALL VOLTAGES + ALL TYPES I Sore a. ne rd 
* BUS SUPPORTS © SPLICING KITS AND sk the distributor Galvanized Structures. 


_ of Crapo Galvanized 
MATERIALS * INSULATING COMPOUNDS J : EA Products near you or It sticks, it blends. 


ey Gee . ther information! 


RUSGREEN MFG. CO. T moana TH Chuboxt inc. 


MUNCIE INDIANA NORTH ARLINGTON, N. J. 
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How to design, construct, 
and calculate 
performance of 


POWER-TRANSMISSION 
LINES 












OER wy 


Get in on the postwar boom in 
rebuilding and expanding 
transmission lines....- 


Here for the first time is a book dealing 
exclusively with the design, the construc- 
tion, and the day-in, day-out performance 
of high-voltage transmission lines—key 
factor in the tremendous job of conveying 
electric power. From the engineer’s first 
investigation and cost estimate on a pro- 
posed extension of the power transmission 
system, through working out voltage-drop, 
tension, and other calculations, to his field 
work in clearing right of way, erecting 
wood poles or steel towers and stringing 
conductor—this book is a sure, authorita- 
tive, easy-to-follow guide to transmission 
line work. 


TRANSMISSION 
LINES 


Design, Construction and Performance 
By FRED C. DEWEESE 
General Engineer, Carolina Power and Light Company 


297 pages, 51% x 8, 182 illustrations 
and tables, $3.50 


With this book an experienced practicing engi- 
neer provides a long-needed comprehensive 
work dealing exclusively with this increasingly 
important subject. The book presents step-by- 
step procedures from simple short-line prob- 
lems through lone high-voltage line problems 
requiring involved mathematics for their 
solution, and contains many hitherto unpub- 
lished methods of considerable interest and 
value to the operating engineer. 


Here's what the book covers: 


Congeeae of copper, copperweld-copper, and 
Comparison of single-phase and three-phase 


Tabies showing resistance, reactance, and capasi- 
tance of the various conductors 

Calculations for voltage drop and power loss 

Methods of analysis for short, medium-length, 
and tong transmission lines 

Auxiliary constants and linear constants 

Constructing the current diagram 

Mechanical properties for copper, copperweld- 
copper, and A.S.C.R. conductor 

Dimensions of timber used in wood poles 

~~ of woed-poles H-frames for high voltage 

nes 


Sag and tension calculations 

Sag templates, insulators, clamps, vibration- 
coueer. sectionalizing switches, and other 
evices 


See the book 10 days on approval 


: MoGraw-Hill Book Co., 330 W. 42 St. NYC 18 § 
: Send me DeWeese’s Transmission Lines for 10 § 
« days’ examination on approval. In 10 days I will »® 
§ send $3.50, plus few cents postage, or return book 5& 
s Dostpaid. (Postage paid on cash orders.) 3 
. 7 
MME cilon's ocdens deve : 
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. . 
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MENS 55s chvaieactnacaseecastacmencnte 3 
5 
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: (In Canada: Mail to Embassy Book Co., : 
: 12 Richmond St. E., Toronto 1) : 
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BOOK REVIEWS 


Applied Energy Conversion, By B. G. A. Skrotzki 
and W. A. Vopat. Published by McGraw-Hill 
Book Co., New York, N. Y. 509 pages, illustrated. 
Price $5.00. 


Unusual success in merging principles 
with practice marks this text which ought 
to produce graduates who will thereby know 
why power plants, utility and industrial, 
are put together as they are. Emphasis 
throughout is on the functional contribu- 
tion which each major piece of equipment 
provides. The authors assume that the 
student (or practicing engineer) knows 
the rudiments of thermodynamics and the 
behavior and properties of steam. There- 
fore it starts with the characteristics of 
fuels, proceeds to combustion techniques 
and the steam generators and prime mov- 
ers. Petroleum engines and hydro plants 
are treated in the same familiarizing man- 
ner before proceeding briefly with binary 
cycles, gas turbines, wind and tidal power, 
etc. Then the shift is to the economics of 
plant investment charges, operating costs 
and the factors affecting performance. Con- 
cluding chapters deal with decisions re- 
garding unit sizes, margins of capacity, 
load growth and competitive power rates. 
Problems throughout give a good insight 
into typical computations in each category 
cited. The book, for students of any age 
level, is packed with a notable amount 
of practical explanation and guidance. 


The Efficient Use of Fuel. Edited by J. C. Olsen. 
Published by Chemical Publishing Co., Inc., New 
York. 807 pages, illustrated. Price $8.50. 


Evidently prepared to meet the fuel 
stringency in Great Britain during the war, 
this work is a comprehensive and authentic 
compilation because it bears the imprint 
of the Education Sub-committee of the Fuel 
Efficiency Committee of the Ministry of 
Fuel and Power. Incomparable data on 
fuels, combustion, boilers, furnaces (in- 
cluding electric) , process steam, drying and 
instrumentation for control are given. The 
treatment goes farther and deeper in that 
it defines and discusses the operations and 
the equipments and gives helpful advice on 
how to avert waste, losses and inefficiency. 
Commendable effort was made throughout 
to familiarize plant managers and operators 
with the technology of their field and the 
ways in which they could observe, under- 
stand, and better their use of fuels—solid, 
liquid and gaseous. Many an American 
power plant engineer could apply the in- 
formation with benefit. It is much more a 
reference work than a textbook. 


AtR COOLED 


POWER TRANSFORMERS 






1/10 KVA to 
50 KVA Auto and 
Insulated types. 
Single and three 
phase. Up to 2300 
Volts primary. 


Pe ee 


21 WATER ST. CUBA, N. Y. 


Write for 
Bulletin 160. 










MATTHEWS 
DISCONNECTING 
SWITCHES 


Available in ratings of 200, 400 
and 600 amperes, 7500 volts. 
They have high dielectric val- 
ues and are of the dead blade 
type. Swivel type hangers per- 
mit mounting of switch in con- 
venient position for lineman... 
Large, high pressure, point type 
contacts and heavy copper 
blades assure cool operation at 
full rated load. Yoke type ter- 
minals confine strands of ter- 
minal wires. Bakelite doors se- 
curely latch in open or closed 
positions. Quick break blades 
to prevent burning of contacts 
can be supplied on the 200 and 
400 ampere sizes. 





Write for Bulletin 106 


W. N. MATTHEWS CORP. 


3722 FOREST PARK BLVD. 
ST. LOUIS 8, MO. 
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PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 
Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


Packard Building CHICAGO 


NEW YORK 


DOBLE ENGINEERING COMPANY 


Blectrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Troblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 


ELECTRICAL TESTING 

LABORATORIES INC. 

Field and Laboratory Tests 
Electrical © Mechanical ¢ Physical 


Chemical 
INSPECTION e ANALYSIS ¢ RESEARCH 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


PAUL E. GERST & CO. 


CONSULTING ENGINEERS 
Specialists in 
Electrical Product Design 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communications. 
205 W. Wacker Dr. Chicago 6, IIL 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 


Reports * Rates ¢ Labor relations « Safety e 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway ° National Press Bldg. 
New York Reading, Pa. ~ Washington, D. C. 


FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Knoxville Houston San Francisco 


HENKELS & McCOY 
(Hlectric € Telephone Line Construction Oo.) 
Wood sein transmission lines 
Electric Distribution and maintenance 

Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 
succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engincersa—Economists 
RATE RESEARCH FOR SALES RESEARCH 


POST-WAR PLANNING 


Cost Analysis Rate Cases 
Noroton, Connecticut 


LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, Ill. 


Design 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


AND 
CONSTRUCTORS 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations ¢ Appraisals 
Consulting Engineering 


BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction © Reports * Appraisals 


80 Broad Street, New York 4 


WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisa!s 


1304 St. Paul Street Baltimore 2, Md. 





